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Ʉɚɩɥɭɧ Ɉɥɟɤɫɿɣ Ɉɥɟɤɫɚɧɞɪɨɜɢɱ, ɩɪɨɜɿɞɧɢɣ ɿɧɠɟɧɟɪ ɜɿɞɞɿɥɭ ɟɥɟɤɬɪɨɧɧɢɯ 
ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɪɟɫɭɪɫɿɜ ɿ ɦɟɪɟɠɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ȱɧɫɬɢɬɭɬɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɿ 




ȕȭȎ ȗȘȖșȐȚȐ ȒȖȋȖȕȍȉțȌȤ ȏȘȖȉȐȚȐ Ȟȍ. ȇȒȡȖ ȊȐ ȘȖȏȌțȔțȫȚȍ 
ȗȘȖ ȗȭȌȊȐȡȍȕȕȧ ȗȘȖȌțȒȚȐȊȕȖșȚȭ ȈȉȖ ȗȘȖ ȌȖȌȈȊȈȕȕȧ ȕȖȊȐȝ 
ȔȖȎȓȐȊȖșȚȍȑ, ȗȘȖșȚȭȠȍ ȏȘȖȉȐȚȐ Ȟȍ șȈȔȖșȚȭȑȕȖ. ȇȒȡȖ 





Ɇɨɞɟɪɧɿɡɚɰɿɹ ɦɟɪɟɠ, ɨɧɨɜɥɟɧɧɹ ɩɪɨɝɪɚɦɧɨɝɨ ɬɚ ɚɩɚɪɚɬɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ ɭ ɝɚɥɭɡɿ ɨɫɜɿɬɢ ɽ ɚɤɬɭɚɥɶɧɨɸ ɩɪɨɛɥɟɦɨɸ ɜ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ 
ɲɜɢɞɤɨɝɨ ɪɨɡɜɢɬɤɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ. ɍ ɫɬɚɬɬɿ ɩɨɞɚɧɨ ɚɧɚɥɿɡ ɫɟɪɜɟɪɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɬɚ ɦɟɪɟɠɟɜɨʀ ɬɨɩɨɥɨɝɿʀ ȱɧɬɟɪɧɟɬɰɟɧɬɪɭ ȱɧɫɬɢɬɭɬɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ 
ɬɟɯɧɨɥɨɝɿɣ ɿ ɡɚɫɨɛɿɜ ɧɚɜɱɚɧɧɹ ɇȺɉɇ ɍɤɪɚʀɧɢ, ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɲɥɹɯɢ ɦɨɞɟɪɧɿɡɚɰɿʀ ʀɯ. 
Ɇɚɬɟɪɿɚɥɢ ɫɬɚɬɬɿ ɜɿɞɨɛɪɚɠɚɸɬɶ ɪɟɡɭɥɶɬɚɬɢ ɪɨɛɨɬɢ ɡ ɦɨɞɟɪɧɿɡɚɰɿʀ ɦɟɪɟɠɿ, ɩɪɨɜɟɞɟɧɿ ɡ 
ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɣ ɧɚɞɿɣɧɨɫɬɿ ɦɟɪɟɠɿ, ɫɤɨɪɨɱɟɧɧɹ ɱɚɫɭ ɧɚ ɨɱɿɤɭɜɚɧɧɹ 
ɪɟɡɭɥɶɬɚɬɿɜ ɿ ɞɚɧɢɯ ɨɛɪɨɛɤɢ ɜ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦɚɯ ȱɧɫɬɢɬɭɬɭ ɩɿɞ ɱɚɫ ɪɨɛɨɬɢ ɜ 
ɦɟɪɟɠɿ. ɍ ɫɬɚɬɬɿ ɧɚɜɟɞɟɧɨ ɫɯɟɦɢ ɦɟɪɟɠɟɜɨʀ ɬɨɩɨɥɨɝɿʀ ɞɨ ɦɨɞɟɪɧɿɡɚɰɿʀ ɬɚ ɩɿɫɥɹ ʀʀ 
ɩɪɨɜɟɞɟɧɧɹ. 
Ʉɥɸɱɨɜɿɫɥɨɜɚ: ɫɟɪɜɟɪɧɚɨɩɟɪɚɰɿɣɧɚɫɢɫɬɟɦɚ, Ubuntu, ɞɪɚɣɜɟɪ Linux, ɹɞɪɨ Linux, 
ɦɟɪɟɠɟɜɚɬɨɩɨɥɨɝɿɹ. 
ȼɫɬɭɩ. ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ƚɨɥɨɜɧɨɸ ɩɪɨɛɥɟɦɨɸ ɦɨɞɟɪɧɿɡɚɰɿʀ ɫɟɪɜɟɪɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹɽ ɡɜɨɪɨɬɧɚɫɭɦɿɫɧɿɫɬɶɮɭɧɤɰɿɨɧɚɥɭ. Ɍɨɛɬɨɧɨɜɟ ɨɛɥɚɞɧɚɧɧɹ ɬɚɩɪɨɝɪɚɦɧɟ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɜɢɧɧɨ ɜɢɤɨɧɭɜɚɬɢ ɜɫɿ ɮɭɧɤɰɿʀ ɫɬɚɪɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɩɪɢɱɨɦɭ ɧɚɛɚɝɚɬɨ 
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ɹɤɿɫɧɿɲɟ, ɚ ɬɚɤɨɠ ɛɭɬɢ ɫɭɦɿɫɧɢɦ ɡ ɬɢɦ ɨɛɥɚɞɧɚɧɧɹɦ, ɹɤɟ ɧɟ ɡɦɿɧɸɽɬɶɫɹ ɜ ɩɪɨɰɟɫɿ 
ɦɨɞɟɪɧɿɡɚɰɿʀ.  
Ɇɟɬɨɸ ɫɬɚɬɬɿ ɽ ɪɨɡɝɥɹɞ ɧɚ ɩɪɚɤɬɢɱɧɨɦɭ ɡɚɜɞɚɧɧɿ ɩɿɞɯɨɞɭ ɬɚ ɦɟɬɨɞɢɤɢ 




Ɉɫɧɨɜɧɨɸ ɮɭɧɤɰɿɽɸ ɦɟɪɟɠɿ ɜɿɞɞɿɥɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɪɟɫɭɪɫɿɜ ɿ ɦɟɪɟɠɧɢɯ 
ɬɟɯɧɨɥɨɝɿɣ ȱɧɫɬɢɬɭɬɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɿ ɡɚɫɨɛɿɜ ɧɚɜɱɚɧɧɹ ɇȺɉɇ ɍɤɪɚʀɧɢ ɽ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɛɟɡɩɟɪɟɛɿɣɧɨɝɨ ɞɨɫɬɭɩɭ ɞɨ ɦɟɪɟɠɿ ȱɧɬɟɪɧɟɬ ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ ɜɿɞɞɿɥɭ ɬɚ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɰɿɥɨɞɨɛɨɜɨʀ ɪɨɛɨɬɢ ȱɧɬɟɪɧɟɬɪɟɫɭɪɫɿɜ ɜɿɞɞɿɥɭ. Ɋɨɡɝɥɹɧɟɦɨ ɫɯɟɦɚɬɢɱɧɟ 





Ɋɢɫ. 1. Ɇɟɪɟɠɚɜɿɞɞɿɥɭɞɨɩɨɱɚɬɤɭɦɨɞɟɪɧɿɡɚɰɿɣ 
ɇɚ ɫɯɟɦɚɬɢɱɧɨɦɭ ɡɨɛɪɚɠɟɧɧɿ ɩɨɞɚɧɨ ɬɪɢ ɨɫɧɨɜɧɢɯ ɫɟɝɦɟɧɬɚ ɦɟɪɟɠɿ — ɰɟ 
ɨɫɧɨɜɧɢɣɫɟɪɜɟɪɧɢɣɫɟɝɦɟɧɬ, ɦɟɪɟɠɚɜɿɞɞɿɥɭɬɚɫɟɪɜɟɪɧɢɣɫɟɝɦɟɧɬ, ɹɤɢɣɪɨɡɬɚɲɨɜɚɧɨɜ 
ɨɤɪɟɦɨɦɭɩɪɢɦɿɳɟɧɧɿɿɹɤɢɣɽɪɟɡɟɪɜɧɢɦɤɚɧɚɥɨɦɧɚɜɢɩɚɞɨɤɩɚɞɿɧɧɹɨɫɧɨɜɧɨɝɨɤɚɧɚɥɭ.  
Ƚɨɥɨɜɧɢɦɫɟɪɜɟɪɧɢɦɫɟɝɦɟɧɬɨɦɽɱɨɬɢɪɢɫɟɪɜɟɪɢɬɚɦɨɞɟɦɢɪɨɭɬɟɪɢ, ɹɤɿɮɿɡɢɱɧɨ 
ɩɨɜ¶ɹɡɚɧɿɦɿɠɫɨɛɨɸɱɟɪɟɡɨɞɢɧ 100 Ɇɛɿɬɯɚɛ. Ƚɨɥɨɜɧɢɣɤɚɧɚɥ, ɹɤɢɣɡɚɛɟɡɩɟɱɭɽɞɨɫɬɭɩ 
ɭɫɶɨɝɨɫɟɝɦɟɧɬɚɞɨɝɥɨɛɚɥɶɧɨʀɦɟɪɟɠɿ ȱɧɬɟɪɧɟɬ, ɨɪɝɚɧɿɡɨɜɚɧɨɡɚɞɨɩɨɦɨɝɨɸɦɨɞɟɦɭ (ɧɚ 
ɪɢɫ. 1 ɩɨɡɧɚɱɟɧɨɱɟɪɜɨɧɢɦɤɨɥɶɨɪɨɦ), ɩɿɞɤɥɸɱɟɧɨɝɨɱɟɪɟɡɜɢɞɿɥɟɧɭɥɿɧɿɸɞɨ ȱɧɬɟɪɧɟɬ-
ɩɪɨɜɚɣɞɟɪɚɍɊȺɇ. Ɇɚɤɫɢɦɚɥɶɧɚɩɪɨɩɭɫɤɧɚɫɩɪɨɦɨɠɧɿɫɬɶɤɚɧɚɥɭɧɚɞɚɧɢɣɱɚɫɫɤɥɚɞɚɽ 
2 Ɇɛɿɬɫ.  
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Ⱦɨɝɨɥɨɜɧɨɝɨɫɟɪɜɟɪɧɨɝɨɫɟɝɦɟɧɬɭɧɚɥɟɠɚɬɶɱɨɬɢɪɢɫɟɪɜɟɪɢ, ɰɟ : 
x «Microsoft server», ɹɤɢɣ ɩɪɚɰɸɽ ɩɿɞ ɭɩɪɚɜɥɿɧɧɹɦ Ɉɋ Microsoft Windows 
Server ɬɚ ɡɚɛɟɡɩɟɱɭɽ ɪɨɛɨɬɭ ɜɟɛɪɟɫɭɪɫɿɜ ȱɧɫɬɢɬɭɬɭ, ɡɚɛɟɡɩɟɱɭɽ ɪɨɛɨɬɭ ɩɨɲɬɢ ɞɨɦɟɧɭ 
edu-ua.net; 
x «Kid» – ɫɟɪɜɟɪ, ɹɤɢɣɩɪɚɰɸɽɩɿɞɭɩɪɚɜɥɿɧɧɹɦɈɋ Linux, ɡɚɛɟɡɩɟɱɭɽɪɨɛɨɬɭ 
ɟɥɟɤɬɪɨɧɧɨʀɩɨɲɬɢ, ɩɪɚɰɸɽɹɤɜɟɛɫɟɪɜɟɪ, dns-ɫɟɪɜɟɪɬɚɩɪɨɤɫɿ; 
x «EDU-UA» – ɫɟɪɜɟɪ, ɹɤɢɣ ɩɪɚɰɸɽ ɩɿɞ ɭɩɪɚɜɥɿɧɧɹɦ Ɉɋ Linux, ɩɪɚɰɸɽ 
ɰɟɧɬɪɚɥɶɧɢɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ ɦɟɪɟɠɿ, ɩɪɨɤɫɿɫɟɪɜɟɪɨɦ ɬɚ ɫɟɪɜɟɪɨɦ, ɹɤɢɣ ɡɚɛɟɡɩɟɱɭɽ 
«dial-up» ɞɨɫɬɭɩɞɨɦɟɪɟɠɿȱɧɬɟɪɧɟɬɱɟɪɟɡɦɨɞɟɦɧɢɣɩɭɥ. 
Ɋɨɡɝɥɹɧɭɜɲɢ ɬɨɩɨɥɨɝɿɸ ɦɟɪɟɠɿ, ɦɨɠɧɚ ɩɨɛɚɱɢɬɢ, ɳɨ ɨɞɧɟ ɮɿɡɢɱɧɟ ɫɟɪɟɞɨɜɢɳɟ 
ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɨɞɪɚɡɭ ɤɿɥɶɤɨɦɚ ɥɨɝɿɱɧɢɦɢ ɫɟɝɦɟɧɬɚɦɢ, ɰɟɧɬɪɚɥɶɧɢɦ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ ɹɤɢɯ ɽ ɫɟɪɜɟɪ EDU-UA, ɬɚ ɰɟɧɬɪɚɥɶɧɢɦ ɮɿɡɢɱɧɢɦ ɪɟɩɥɿɤɚɬɨɪɨɦ — 
100Ɇɛɿɬɯɚɛ. Ɍɚɤɚɨɪɝɚɧɿɡɚɰɿɹ ɧɟ ɽɨɩɬɢɦɚɥɶɧɨɸ ɿɩɪɢɡɜɨɞɢɬɶ ɞɨ ɱɚɫɬɨʀ ɩɨɹɜɢɤɨɥɿɡɿɣ, 
ɳɨ, ɭɫɜɨɸɱɟɪɝɭ, ɩɨɡɧɚɱɚɽɬɶɫɹɧɚɡɚɝɚɥɶɧɿɣɲɜɢɞɤɨɫɬɿɬɚɧɚɞɿɣɧɨɫɬɿɦɟɪɟɠɿ. 
ɉɪɨɚɧɚɥɿɡɭɜɚɜɲɢ ɮɿɡɢɱɧɭ ɿ ɥɨɝɿɱɧɭ ɨɪɝɚɧɿɡɚɰɿɸ ɿ ɫɬɪɭɤɬɭɪɭ ɦɟɪɟɠɿ, ɦɨɠɧɚ 
ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɤɢ, ɳɨ ɝɨɥɨɜɧɿ ɟɥɟɦɟɧɬɢ, ɜɿɞ ɹɤɢɯ ɡɚɥɟɠɢɬɶ ɲɜɢɞɤɿɫɬɶ ɬɚ ɧɚɞɿɣɧɿɫɬɶ 
ɦɟɪɟɠɿ —ɰɟɰɟɧɬɪɚɥɶɧɢɣɯɚɛɬɚɫɟɪɜɟɪ —ɦɚɪɲɪɭɬɢɡɚɬɨɪ EDU-UA. Ɉɬɠɟ, ɦɨɞɟɪɧɿɡɚɰɿɸ 
ɬɚɜɞɨɫɤɨɧɚɥɟɧɧɹɦɟɪɟɠɿɩɨɬɪɿɛɧɨɩɨɱɢɧɚɬɢɡɧɢɯ.  
Ɇɨɞɟɪɧɿɡɚɰɿɹɚɩɚɪɚɬɧɨʀɫɤɥɚɞɨɜɨʀɦɟɪɟɠɿ, ɩɟɪɟɯɿɞɧɚɧɨɜɢɣɫɟɪɜɟɪ. Ɇɨɞɟɪɧɿɡɚɰɿɹ 
ɚɩɚɪɚɬɧɨʀɫɤɥɚɞɨɜɨʀɦɟɪɟɠɿ, ɩɟɪɟɯɿɞɧɚɧɨɜɢɣɫɟɪɜɟɪ 
əɤ ɛɚɱɢɦɨ ɡɿ ɫɯɟɦɢ ɬɨɩɨɥɨɝɿʀ ɦɟɪɟɠɿ, ɨɫɧɨɜɧɢɦ ɫɟɪɜɟɪɨɦ, ɹɤɢɣ ɜɢɤɨɧɭɽ ɪɨɛɨɬɭ 
ɦɚɪɲɪɭɬɢɡɚɰɿʀɣɨɛɫɥɭɝɨɜɭɽɦɟɪɟɠɭ, ɽɫɟɪɜɟɪ «edu-ua». Ɍɨɦɭɟɮɟɤɬɢɜɧɿɫɬɶɬɚɧɚɞɿɣɧɿɫɬɶ 
ɪɨɛɨɬɢɦɟɪɟɠɿɰɿɥɤɨɦ ɬɚ ɜ ɨɫɧɨɜɧɨɦɭ ɡɚɥɟɠɢɬɶɜɿɞ ɫɩɪɨɦɨɠɧɨɫɬɿ ɬɚ ɩɨɬɭɠɧɨɫɬɿ ɰɶɨɝɨ 
ɫɟɪɜɟɪɭ. Ɋɨɡɝɥɹɧɟɦɨɣɨɝɨɚɩɚɪɚɬɧɭɤɨɧɮɿɝɭɪɚɰɿɸɬɚɩɪɨɚɧɚɥɿɡɭɽɦɨʀʀ. 
ɋɟɪɜɟɪ «edu-ua» ɦɚɽɬɚɤɭɚɩɚɪɚɬɧɭɤɨɧɮɿɝɭɪɚɰɿɸ: 
ɉɪɨɰɟɫɨɪ: AMD-K6 233Mhz 
ɉɚɦ¶ɹɬɶ: 62Mb 72pin simm 
Ɇɚɬɟɪɢɧɫɶɤɚɩɥɚɬɚ: ISA ɿ PCI ɫɥɨɬɢ, AT ɛɥɨɤɠɢɜɥɟɧɧɹ 
ɀɨɪɫɬɤɢɣɞɢɫɤ: 3.6 Gb ɿɧɬɟɪɮɟɣɫ IDE 
ɉɥɚɬɚ Digiboard PC/16e ISA ɞɥɹɩɿɞɬɪɢɦɤɢɦɨɞɟɦɧɨɝɨɩɭɥɭ 
 
ɋɟɪɜɟɪ ɩɪɚɰɸɽ ɩɿɞ ɭɩɪɚɜɥɿɧɧɹɦ Ɉɋ Red Hat Linux 3.4.2-6.fc3 (Fedora Core 3) ɡ 
ɹɞɪɨɦɜɟɪɫɿʀ 2.6.9. ɋɬɚɧɨɦɧɚɧɢɧɿɲɧɿɣɱɚɫɰɟɞɭɠɟɡɚɫɬɚɪɿɥɚɈɋɿɜɟɪɫɿɹɹɞɪɚ. Ɂɚɫɬɚɪɿɥɚ 
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Ɉɋ ɬɚ ɧɟɜɟɥɢɤɿ ɚɩɚɪɚɬɧɿ ɪɟɫɭɪɫɢ ɜɟɞɭɬɶ ɞɨ ɧɟɫɩɪɨɦɨɠɧɨɫɬɿ ɨɧɨɜɥɸɜɚɬɢ ɬɚ 
ɦɨɞɟɪɧɿɡɭɜɚɬɢ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚ ɧɶɨɦɭ, ɚ ɰɟ ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ ɩɨɬɟɧɰɿɣɧɨʀ 
ɧɟɛɟɡɩɟɤɢ, ɡɥɨɦɭɡɥɨɜɦɢɫɧɢɤɚɦɢɬɚɧɟɧɚɞɿɣɧɨɫɬɿɪɨɛɨɬɢɫɚɦɨɝɨɡɚɛɟɡɩɟɱɟɧɧɹɜɩɨɫɬɿɣɧɨ 
ɡɪɨɫɬɚɸɱɢɯɧɚɫɟɪɜɟɪɧɚɜɚɧɬɚɠɟɧɧɹɯ.  
əɤ ɛɚɱɢɦɨ, ɬɚɤɚ ɤɨɧɮɿɝɭɪɚɰɿɹ, ɹɤ ɚɩɚɪɚɬɧɚ, ɬɚɤ ɿ ɩɪɨɝɪɚɦɧɚ, ɭɠɟ ɡɚɫɬɚɪɿɥɚ ɿ 
ɩɨɬɪɟɛɭɽ ɦɨɞɟɪɧɿɡɚɰɿʀ. Ɇɨɞɟɪɧɿɡɚɰɿɹ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɰɶɨɝɨ ɫɟɪɜɟɪɭ ɧɟ 
ɦɨɠɥɢɜɚ, ɩɨɤɢ ɧɟ ɛɭɞɟ ɩɪɨɜɟɞɟɧɨ ɚɩɚɪɚɬɧɭ ɦɨɞɟɪɧɿɡɚɰɿɸ, ɛɨ ɧɨɜɟ ɩɪɨɝɪɚɦɧɟ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɬɪɟɛɭɽ ɛɿɥɶɲɟ ɩɚɦ¶ɹɬɿ ɬɚ ɩɨɬɭɠɧɨɫɬɿ ɩɪɨɰɟɫɨɪɚ. Ɍɨɦɭ ɫɩɨɱɚɬɤɭ 
ɪɨɡɝɥɹɧɟɦɨ, ɹɤɦɨɠɧɚɩɪɨɜɟɫɬɢɚɩɚɪɚɬɧɭɦɨɞɟɪɧɿɡɚɰɿɸɫɟɪɜɟɪɚ.  
ȯɞɜɚɲɥɹɯɢɦɨɞɟɪɧɿɡɚɰɿʀ – ɰɟɚɩɝɪɟɣɞɿɫɧɭɸɱɨʀɩɥɚɬɮɨɪɦɢɚɛɨɩɨɜɧɢɣɩɟɪɟɯɿɞɧɚ 
ɧɨɜɭɩɥɚɬɮɨɪɦɭ. Ⱥɩɝɪɟɣɞɿɫɧɭɸɱɨʀɩɥɚɬɮɨɪɦɢɦɚɽɞɭɠɟɦɚɥɭɟɮɟɤɬɢɜɧɿɫɬɶɬɚɧɟɞɚɫɬɶ 
ɿɫɬɨɬɧɨɝɨ ɩɪɢɪɨɫɬɭ ɩɨɬɭɠɧɨɫɬɿ ɫɟɪɜɟɪɚ ɭ ɡɜ¶ɹɡɤɭ ɡ ɬɢɦ, ɳɨ ɦɚɬɟɪɢɧɫɶɤɚ ɩɥɚɬɚ ɞɭɠɟ 
ɡɚɫɬɚɪɿɥɚ ɿ ɧɟ ɩɿɞɬɪɢɦɭɽ ɞɨɫɬɚɬɧɶɨ ɩɨɬɭɠɧɿ ɩɪɨɰɟɫɨɪɢ ɬɚ ɧɟɨɛɯɿɞɧɭ ɤɿɥɶɤɿɫɬɶ ɩɚɦ¶ɹɬɿ. 
ɇɨɜɚ ɨɩɟɪɚɰɿɣɧɚ ɫɢɫɬɟɦɚ ɧɟ ɛɭɞɟ ɡɚɞɨɜɿɥɶɧɨ ɩɪɚɰɸɜɚɬɢ ɧɚ ɫɬɚɪɿɣ ɩɥɚɬɮɨɪɦɿ, ɧɚɜɿɬɶ 
ɹɤɳɨ ɩɨɫɬɚɜɢɬɢ ɧɚ ɧɟʀ ɰɟɧɬɪɚɥɶɧɢɣ ɩɪɨɰɟɫɨɪ, ɹɤɢɣ ɦɚɤɫɢɦɚɥɶɧɨ ɩɿɞɬɪɢɦɭɽ ɨɛɫɹɝ ɬɚ 
ɪɨɡɦɿɪ. Ɍɨɦɭ ɽɞɢɧɢɣ ɜɢɯɿɞ ɿɡ ɰɿɽʀ ɫɢɬɭɚɰɿʀ — ɰɟ ɡɚɦɿɧɚ ɩɥɚɬɮɨɪɦɢ. ɉɟɪɟɯɿɞ ɧɚ ɧɨɜɭ 
ɩɥɚɬɮɨɪɦɭɚɛɨɧɨɜɢɣɤɨɦɩ¶ɸɬɟɪ —ɰɟɪɟɜɨɥɸɰɿɣɧɢɣɦɟɬɨɞɚɩɝɪɟɣɞɚ, ɚɥɟɜɿɧɬɚɤɨɠɦɚɽ 
ɫɜɨʀɧɟɞɨɥɿɤɢ: 
x ɜɢɫɨɤɚ ɰɿɧɚ ɧɚ ɧɨɜɿ ɤɨɦɩɥɟɤɬɭɸɱɿ, ɡɚɦɿɧɚ ɩɥɚɬɮɨɪɦɢ ɩɨɬɪɟɛɭɽ ɡɚɦɿɧɢ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɰɟɫɨɪɚ, ɩɚɦ¶ɹɬɿ, ɛɥɨɤɭ ɠɢɜɥɟɧɧɹ ɬɚ ɿɧɲɢɯ ɤɨɦɩɥɟɤɬɭɸɱɢɯ, ɳɨ ɽ 
ɞɨɫɬɚɬɧɶɨɤɨɲɬɨɜɧɢɦ; 
x ɤɨɦɩɥɟɤɬɭɸɱɿ (ɧɚɩɪɢɤɥɚɞ, ɦɭɥɶɬɢɩɨɪɬɨɜɚ ɩɥɚɬɚ), ɹɤɿ ɩɟɪɟɯɨɞɹɬɶ ɡɿ ɫɬɚɪɨʀ 
ɩɥɚɬɮɨɪɦɢɡɩɟɜɧɢɯɩɪɢɱɢɧ (ɭɧɚɲɨɦɭɜɢɩɚɞɤɭɧɨɜɚɦɭɥɶɬɢɩɨɪɬɨɜɚɩɥɚɬɚɤɨɲɬɭɽɞɭɠɟ 
ɞɨɪɨɝɨɬɚʀʀɩɪɢɞɛɚɧɧɹɧɟɞɨɰɿɥɶɧɟ), ɩɨɜɢɧɧɿɩɿɞɬɪɢɦɭɜɚɬɢɫɶɧɨɜɨɸɩɥɚɬɮɨɪɦɨɸ. 
ɍɧɚɲɨɦɭɜɢɩɚɞɤɭɫɟɪɜɟɪɜɢɫɬɭɩɚɽɬɚɤɨɠɹɤ dial-in ɫɟɪɜɟɪɬɚɦɚɽɭɫɜɨɽɦɭɫɤɥɚɞɿ 
16-ɬɢ ɩɨɪɬɨɜɭ ɩɥɚɬɭ DigiBoard, ɞɨ ɹɤɨʀ ɩɿɞɤɥɸɱɟɧɿɦɨɞɟɦɢ ɞɥɹ ɬɟɥɟɮɨɧɧɨɝɨ ȱɧɬɟɪɧɟɬ-
ɞɨɫɬɭɩɭ. ɐɹɩɥɚɬɚɦɚɽ ISA ɿɧɬɟɪɮɟɣɫ, ʀʀɩɿɞ¶ɽɞɧɚɧɨɞɨɦɚɬɟɪɢɧɫɶɤɨʀɩɥɚɬɢɫɟɪɜɟɪɭɱɟɪɟɡ 
ISA ɪɨɡ¶ɽɦ. ɐɟ ɽ ɜɟɥɢɤɨɸ ɩɪɨɛɥɟɦɨɸ, ɬɨɦɭ ɳɨ ɬɚɤɢɣ ɿɧɬɟɪɮɟɣɫ ɞɭɠɟ ɞɚɜɧɨ ɧɟ 
ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹɬɚɽɦɨɪɚɥɶɧɨɡɚɫɬɚɪɿɥɢɦ. Ʉɿɥɶɤɿɫɬɶɧɨɜɢɯɩɨɪɬɨɜɢɯɩɥɚɬ DigiBoard ɧɚ 
ɪɢɧɤɭɨɛɦɟɠɟɧɚ, ɿɤɨɲɬɭɸɬɶɜɨɧɢɞɭɠɟɞɨɪɨɝɨɭɡɜ¶ɹɡɤɭɡɬɢɦ, ɳɨɦɨɞɟɦɧɢɣȱɧɬɟɪɧɟɬ 
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ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹɧɢɧɿɞɭɠɟɪɿɞɤɨ. Ɍɨɦɭɛɭɥɨɩɪɢɣɧɹɬɨɪɿɲɟɧɧɹɡɚɥɢɲɢɬɢɰɸɩɥɚɬɭɬɚ 
ɩɿɞɿɛɪɚɬɢɩɥɚɬɮɨɪɦɭɡɩɿɞɬɪɢɦɤɨɸ ISA ɿɧɬɟɪɮɟɣɫɭ. 
Ɍɚɤɚ ɩɥɚɬɮɨɪɦɚ ɛɭɥɚ ɡɧɚɣɞɟɧɚ. ɐɟ intel-based ɫɟɪɜɟɪ, ɩɨɛɭɞɨɜɚɧɢɣ ɧɚ 
ɦɚɬɟɪɢɧɫɶɤɢɣ ɩɥɚɬɿ ɱɢɩɫɟɬɭ i440bx. Ɍɚɤɢɣ ɫɟɪɜɟɪ ɦɚɽ ɩɨɬɭɠɧɢɣ tower-ɤɨɪɩɭɫ ɡ 
ɩɨɬɭɠɧɢɦ ɛɥɨɤɨɦ ɠɢɜɥɟɧɧɹ, ɩɪɢɫɬɪɿɣ ɞɥɹ ɝɚɪɹɱɨʀ ɡɚɦɿɧɢ SCSI ɠɨɪɫɬɤɢɯ ɞɢɫɤɿɜ ɡ 
ɚɤɬɢɜɧɢɦɨɯɨɥɨɞɠɟɧɧɹɦ. ɋɟɪɜɟɪɩɿɞɬɪɢɦɭɽɪɨɛɨɬɭɡɞɜɨɦɚɩɪɨɰɟɫɨɪɚɦɢ, ɚɥɟɜɿɧɦɿɫɬɢɜ 
ɬɿɥɶɤɢɨɞɢɧ 300Mhz Intel Pentium 2 ɩɪɨɰɟɫɨɪ, ɬɪɢ SCSI ɞɢɫɤɢɽɦɧɿɫɬɸ 3.6Gb. Ɍɚɤ, ɰɟɣ 
ɫɟɪɜɟɪ ɧɟ ɽ ɰɿɥɤɨɦ ɫɭɱɚɫɧɢɦ, ɚɥɟ ɜɿɧ ɩɿɞɬɪɢɦɭɽ ISA ɿɧɬɟɪɮɟɣɫ, ɳɨ ɞɚɽ ɦɨɠɥɢɜɿɫɬɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɧɶɨɦɭ ɩɥɚɬɢ DigiBoard ISA, ɦɨɞɟɪɧɿɡɚɰɿʀ, ɬɚ ɦɚɽ ɩɿɞɬɪɢɦɤɭ ɬɚɤɢɯ 
ɬɟɯɧɨɥɨɝɿɣ,  ɹɤ PCI,  USB,  SCSI.  Ɇɚɬɟɪɢɧɫɶɤɚɩɥɚɬɚɫɟɪɜɟɪɭɦɚɽ ɬɚɤɨɠ ɭ ɫɜɨɽɦɭ ɫɤɥɚɞɿ 
ɨɞɢɧɦɟɪɟɠɟɜɢɣɩɨɪɬɲɜɢɞɤɿɫɬɸ 1Gbit, ɚɬɚɤɨɠɦɨɠɥɢɜɨɫɬɿɦɨɧɿɬɨɪɢɧɝɭɬɚɜɿɞɞɚɥɟɧɨɝɨ 
ɭɩɪɚɜɥɿɧɧɹ, ɳɨɽɞɭɠɟɫɭɬɬɽɜɢɦɞɥɹɚɞɦɿɧɿɫɬɪɭɜɚɧɧɹɫɟɪɜɟɪɧɨɸɩɥɚɬɮɨɪɦɨɸ. 
Ʉɨɧɮɿɝɭɪɚɰɿɹɧɨɜɨɝɨɫɟɪɜɟɪɚɜɩɨɱɚɬɤɨɜɨɦɭɫɬɚɧɿ: 
ɉɪɨɰɟɫɨɪ 1x300Mhz Pentium 2 (ɦɨɠɥɢɜɿɫɬɶɜɫɬɚɧɨɜɢɬɢ Pentium 3) 
ɉɚɦ¶ɹɬɶ 128Mb DIMM 
ɉɥɚɬɚ Intel 440BX 
ɀɨɪɫɬɤɢɞɢɫɤɢ 3x SCSI 3.2 Gb 
ȱɧɲɢɤɨɦɩɥɟɤɬɭɸɱɿ 
 
ɉɿɫɥɹ ɨɬɪɢɦɚɧɧɹ ɫɟɪɜɟɪɛɭɥɨɦɨɞɟɪɧɿɡɨɜɚɧɨ: ɜɫɬɚɧɨɜɥɟɧɨ ɞɜɚ 450Mhz Pentium-2 
ɩɪɨɰɟɫɨɪɢ, ɩɚɦ¶ɹɬɶ ɡɛɿɥɶɲɟɧɨ ɞɨ 768Ɇɛ, ɜɫɬɚɧɨɜɥɟɧɨ ɞɨɞɚɬɤɨɜɢɣ ɠɨɪɫɬɤɢɣ ɞɢɫɤ ɧɚ 
40Gb ɬɚɩɥɚɬɭ DigiBoard ɡɿɫɬɚɪɨʀɩɥɚɬɮɨɪɦɢ. 
Ʉɨɧɮɿɝɭɪɚɰɿɹɫɟɪɜɟɪɭɩɿɫɥɹ «ɚɩɝɪɟɣɞɭ»: 
ɉɪɨɰɟɫɨɪ 2x350Mhz Pentium 2  
ɉɚɦ¶ɹɬɶ 528Mb DIMM 
ɉɥɚɬɚ Intel 440BX 
ɀɨɪɫɬɤɢɞɢɫɤɢ 3x SCSI 3.2 Gb + 1xIDE 40Gb 
ȱɧɲɢɤɨɦɩɥɟɤɬɭɸɱɿ DigiBoard PC/16e, 2x 100Mbit Network Card 
 
əɤɳɨ ɩɨɪɿɜɧɸɜɚɬɢ ɰɸ ɩɥɚɬɮɨɪɦɭ ɡ ɤɨɧɮɿɝɭɪɚɰɿɽɸ ɫɟɪɜɟɪɭ edu-ua, ɬɨ ɦɨɠɧɚ 




ɋɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɦɟɬɨɸ ɚɩɝɪɟɣɞɚ ɫɟɪɜɟɪɭ «EDU-UA» ɧɟ ɽ ɣɨɝɨ ɡɚɦɿɧɚ ɧɚ 
ɧɚɞɫɭɱɚɫɧɭ ɿ ɩɨɬɭɠɧɭ ɩɥɚɬɮɨɪɦɭ. Ɇɟɬɨɸ ɦɨɞɟɪɧɿɡɚɰɿʀ ɽ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚ ɦɿɧɿɦɚɥɶɧɢɯ 
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ɜɢɬɪɚɬ ɜɢɤɨɧɚɧɧɹɜɫɿɯ ɬɢɯɮɭɧɤɰɿɣ, ɹɤɿ ɜɢɤɨɧɭɜɚɜɫɬɚɪɢɣɫɟɪɜɟɪ, ɜɿɞɧɨɜɢɬɢɩɪɨɝɪɚɦɧɟ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɬɚ ɫɬɜɨɪɢɬɢ ɦɨɠɥɢɜɿɫɬɶ ɡɛɿɥɶɲɟɧɧɹ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɫɟɪɜɟɪ. Ɉɬɠɟ, 
ɨɬɪɢɦɭɽɦɨ, ɦɨɠɥɢɜɨ, ɧɟɧɚɞɫɭɱɚɫɧɢɣ, ɚɥɟɩɨɬɭɠɧɿɲɢɣ, ɧɿɠɩɨɩɟɪɟɞɧɿɣɫɟɪɜɟɪ, ɹɤɢɣɡɦɿɝ 
ɨɛɫɥɭɝɨɜɭɜɚɬɢ ɫɬɚɪɟ ɚɩɚɪɚɬɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ (Digiboard PC/16e ISA) ɿ ɦɚɽ ɛɿɥɶɲɟ 
ɦɨɠɥɢɜɨɫɬɟɣɞɥɹɚɩɝɪɟɣɞɭ. 
ɉɿɞɛɿɪɬɚɭɫɬɚɧɨɜɤɚɈɋɧɚɦɨɞɟɪɧɿɡɨɜɚɧɢɣɫɟɪɜɟɪ 
ɑɨɦɭɜɢɛɿɪ ɩɚɜɫɚɦɟ ɧɚ ɞɢɫɬɪɢɛɭɬɢɜ Ubuntu? Ubuntu — ɨɩɟɪɚɰɿɣɧɭɫɢɫɬɟɦɭ ɞɥɹ 
ɪɨɛɨɱɢɯɫɬɚɧɰɿɣ, ɥɟɩɬɨɩɿɜɿɫɟɪɜɟɪɿɜ, ɿɽɧɚɣɩɨɩɭɥɹɪɧɿɲɢɦɭɫɜɿɬɿɞɢɫɬɪɢɛɭɬɢɜɨɦ Linux. 
ɋɟɪɟɞ ɨɫɧɨɜɧɢɯ ɡɚɜɞɚɧɶ Ubuntu — ɧɚɞɚɧɧɹ ɫɭɱɚɫɧɨɝɨ ɿ ɜɨɞɧɨɱɚɫ ɫɬɚɛɿɥɶɧɨɝɨ 
ɩɪɨɝɪɚɦɧɨɝɨɡɚɛɟɡɩɟɱɟɧɧɹɞɥɹɩɟɪɟɫɿɱɧɨɝɨɤɨɪɢɫɬɭɜɚɱɚɿɡɫɢɥɶɧɢɦɚɤɰɟɧɬɨɦɧɚɩɪɨɫɬɨɬɭ 
ɜɫɬɚɧɨɜɥɟɧɧɹɿɤɨɪɢɫɬɭɜɚɧɧɹ [2].  
Ubuntu ɧɚɞɚɽ ɤɨɪɢɫɬɭɜɚɱɟɜɿ ɦɿɧɿɦɚɥɶɧɢɣ ɧɚɛɿɪ ɩɪɨɝɪɚɦ ɡɚɝɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ: 
ɛɚɝɚɬɨɜɿɤɨɧɧɟ ɫɟɪɟɞɨɜɢɳɟ ɨɪɝɚɧɿɡɨɜɚɧɨ ɭ ɜɢɝɥɹɞɿ ɪɨɛɨɱɨɝɨ ɫɬɨɥɭ, ɽ ɡɚɫɨɛɢ ɞɥɹ 
ȱɧɬɟɪɧɟɬɭ, ɨɪɝɚɧɿɡɚɰɿʀ ɟɥɟɤɬɪɨɧɧɨʀ ɩɨɲɬɢ, ɨɮɿɫɧɿ ɩɪɨɝɪɚɦɢ ɡ ɦɨɠɥɢɜɿɫɬɸ ɱɢɬɚɬɢ ɿ 
ɡɚɩɢɫɭɜɚɬɢɮɚɣɥɢɭɮɨɪɦɚɬɿ Microsoft Office, ɪɟɞɚɤɬɨɪ ɡɨɛɪɚɠɟɧɶ, ɩɪɨɝɪɚɜɚɱ ɤɨɦɩɚɤɬ-
ɞɢɫɤɿɜ ɬɨɳɨ. ɋɩɟɰɿɚɥɿɡɨɜɚɧɟ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɧɟɨɛɯɿɞɧɟ ɞɨɫɜɿɞɱɟɧɿɲɢɦ 
ɤɨɪɢɫɬɭɜɚɱɚɦ, ɦɨɠɧɚɨɬɪɢɦɚɬɢ ɡ ɜɿɞɩɨɜɿɞɧɢɯɪɟɩɨɡɢɬɨɪɿʀɜ. ɋɟɪɜɟɪɧɢɣ ɜɚɪɿɚɧɬ ɫɢɫɬɟɦɢ 
ɜɤɥɸɱɚɽɬɚɤɨɠɡɚɫɨɛɢ, ɩɨɬɪɿɛɧɿɞɥɹɨɪɝɚɧɿɡɚɰɿʀɜɟɛɫɟɪɜɟɪɭ, ɫɟɪɜɟɪɭɟɥɟɤɬɪɨɧɧɨʀɩɨɲɬɢ 
ɬɨɳɨ [2].  
ȱɧɫɬɚɥɹɰɿɣɧɿ ɞɢɫɤɢ Ubuntu ɧɟ ɬɿɥɶɤɢ ɛɟɡɤɨɲɬɨɜɧɿ, ɚɥɟ ɣ ɦɨɠɭɬɶ ɛɭɬɢ 
ɛɟɡɤɨɲɬɨɜɧɨɞɨɫɬɚɜɥɟɧɿɩɪɚɤɬɢɱɧɨɭɛɭɞɶɹɤɭɬɨɱɤɭɫɜɿɬɭ [3].  
Ⱦɥɹɿɧɫɬɚɥɹɰɿʀɧɚɫɟɪɜɟɪɛɭɥɨɜɢɛɪɚɧɨɫɟɪɜɟɪɧɭɜɟɪɫɿɸ Ubuntu 4.2.4 ɡɹɞɪɨɦɜɟɪɫɿʀ 
2.6.24 ɹɤɛɿɥɶɲɫɬɚɛɿɥɶɧɨʀɿɝɧɭɱɤɨʀ. ɇɚɫɟɪɜɟɪɫɩɨɱɚɬɤɭɜɫɬɚɧɨɜɥɸɽɬɶɫɹɨɫɧɨɜɧɚɱɚɫɬɢɧɚ 
ɫɢɫɬɟɦɢ, ɩɿɫɥɹ ɱɨɝɨ ɜɫɿ ɧɟɨɛɯɿɞɧɿ ɩɚɤɟɬɢ (ɚɪɯɿɜɧɿ ɮɚɣɥɿ ɿ ɦɟɬɚɞɚɧɿ ɞɥɹ ɿɧɫɬɚɥɹɰɿʀ ɿ 
ɜɢɞɚɥɟɧɧɹ ɚɪɯɿɜɧɢɯ ɮɚɣɥɿɜ) ɦɨɠɭɬɶ ɡɚɜɚɧɬɚɠɭɜɚɬɢɫɹ ɿ ɜɫɬɚɧɨɜɥɸɜɚɬɢɫɹ ɡ ȱɧɬɟɪɧɟɬɭ 
ɪɟɩɨɡɢɬɨɪɿɸ. Ɍɚɤɚɫɯɟɦɚɞɭɠɟɝɧɭɱɤɚɬɚɡɚɛɟɡɩɟɱɭɽɤɨɪɢɫɬɭɜɚɱɚɧɚɣɧɨɜɿɲɢɦɢɜɟɪɫɿɹɦɢ 
ɩɚɤɟɬɿɜɧɚɦɨɦɟɧɬʀɯɜɫɬɚɧɨɜɥɟɧɧɹ. 
Ȼɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ ɹɞɪɨ ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɞɜɨɯ ɩɪɨɰɟɫɨɪɿɜ ɭ ɪɟɠɢɦɿ «symmetric 
multiprocessing». 
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Ɂɚɞɨɩɨɦɨɝɨɸɦɟɧɟɞɠɟɪɚɩɚɤɟɬɿɜ apt-get ɛɭɥɢɞɨɫɬɚɜɥɟɧɿɜɫɿɧɟɨɛɯɿɞɧɿɩɚɤɟɬɢɞɥɹ 
ɩɨɜɧɨɰɿɧɧɨʀɪɨɛɨɬɢɫɢɫɬɟɦɢɜɦɟɪɟɠɿ. 
ɉɪɨɛɥɟɦɚɩɿɞɬɪɢɦɤɢɦɭɥɶɬɢɩɨɪɬɨɜɨʀɩɥɚɬɢ DigiBoard ɭɧɨɜɿɣɨɩɟɪɚɰɿɣɧɿɣɫɢɫɬɟɦɿ 
Ɉɞɧɢɦ ɿɡ ɤɥɸɱɨɜɢɯ ɦɨɦɟɧɬɿɜ ɚɩɝɪɟɣɞɚ ɽ ɩɿɞɬɪɢɦɤɚ ɫɬɚɪɨʀ ɦɭɥɶɬɢɩɨɪɬɨɜɨʀ ISA 
ɩɥɚɬɢ DigiBoard PC/16e. əɤɳɨɡ ɛɨɤɭ ɚɩɚɪɚɬɧɨʀɫɬɪɭɤɬɭɪɢɰɹɩɪɨɛɥɟɦɚ ɛɭɥɚ ɜɢɪɿɲɟɧɚ 
ɩɿɞɬɪɢɦɤɨɸɲɢɧɢ ISA ɿɮɨɪɦɮɚɤɬɨɪɭɩɥɚɬɢɧɨɜɨɸɩɥɚɬɮɨɪɦɨɸ, ɬɨɡɛɨɤɭɩɪɨɝɪɚɦɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹɜɢɧɢɤɥɢɬɪɭɞɧɨɳɿ. 
Ɉɞɢɧɡɨɫɧɨɜɧɢɯɧɟɞɨɥɿɤɿɜ ɩɥɚɬɢ DigiBoard PC/16e —ɰɟɦɨɪɚɥɶɧɚɡɚɫɬɚɪɿɥɿɫɬɶ ɿ 
ɜɿɞɦɨɜɚɜɿɞɩɿɞɬɪɢɦɤɢ ʀʀɜɢɪɨɛɧɢɤɨɦ. Ɍɨɦɭɨɮɿɰɿɣɧɢɯɞɪɚɣɜɟɪɿɜɦɨɞɭɥɿɜɞɥɹɰɿɽʀɩɥɚɬɢ 
ɩɿɞɫɭɱɚɫɧɿɨɩɪɟɰɿɣɧɢɿɫɢɫɬɟɦɢɩɪɨɫɬɨɧɟɿɫɧɭɽ. Ⱥɥɟɽɞɜɚɦɨɞɭɥɿ, ɧɚɩɢɫɚɧɿɟɧɬɭɡɿɚɫɬɚɦɢ 
ɬɚɪɨɡɪɨɛɧɢɤɚɦɢɈɋ Linux ɞɥɹɫɟɪɿʀɩɥɚɬ, ɞɨɹɤɨʀɧɚɥɟɠɢɬɶɧɚɲɚɩɥɚɬɚ. ɐɟɦɨɞɭɥɿ pcxx.c 
ɬɚ epca.c: 
Pcxx.c – Digiboard PC/X{i,e,eve} driver v1.6.3_e ɞɪɚɣɜɟɪ, ɩɟɪɲɚ ɜɟɪɫɿɹ ɹɤɨɝɨ 
ɡ¶ɹɜɢɥɚɫɶɭ 1995 ɪɨɰɿɬɚɛɭɥɚɧɚɩɢɫɚɧɚɏɪɢɫɬɨɮɨɪɨɦɅɚɦɟɬɟɪɨɦ. Ⱦɪɚɣɜɟɪɩɪɚɰɸɽɬɿɥɶɤɢ 
ɡ ISA ɤɚɪɬɚɦɢɬɚɦɚɽɜɛɭɞɨɜɚɧɭɦɨɠɥɢɜɿɫɬɶɿɧɿɰɿɸɜɚɧɧɹ bios-ɩɪɨɝɪɚɦɢɩɥɚɬɢ. 
Epca.c – ɰɟ ɨɮɿɰɿɣɧɢɣ ɞɪɚɣɜɟɪ Digiboard, ɹɤɢɣ ɛɭɜ ɡɦɿɧɟɧɢɣ ɩɪɨɝɪɚɦɿɫɬɚɦɢ ɞɥɹ 
ɩɿɞɬɪɢɦɤɢɧɨɜɢɯɹɞɟɪɜɟɪɫɿɣ 2.6.X. Ⱦɪɚɣɜɟɪɩɿɞɬɪɢɦɭɽɫɬɚɪɿ ISA ɿɫɭɱɚɫɧɿɲɿ PCI ɩɥɚɬɢ, 
ɚɥɟ ɧɟ ɦɚɽ ɦɨɠɥɢɜɨɫɬɿ ɿɧɿɰɿɸɜɚɧɧɹ bios-ɩɪɨɝɪɚɦɢ ISA-ɩɥɚɬ. Ⱦɥɹ ɰɶɨɝɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚɫɶɨɤɪɟɦɚɩɪɨɝɪɚɦɚ, ɹɤɚɞɨɤɨɞɿɜɹɞɪɚɧɟɜɯɨɞɢɬɶ. 
ɐɿɦɨɞɭɥɿɩɿɞɬɪɢɦɭɜɚɥɢɫɶɹɞɪɨɦɞɨɜɟɪɫɿʀ 2.6.11. ɉɿɫɥɹɰɶɨɝɨɅɿɧɭɫɨɦɌɨɜɚɥɶɞɫɨɦ 
ɪɨɡɪɨɛɧɢɤɹɞɪɚ Linux ɬɚɡɚɫɧɨɜɧɢɤɨɩɟɪɚɰɿɣɧɨʀɫɢɫɬɟɦɢ Linux) ɛɭɥɨɩɪɢɣɧɹɬɨɪɿɲɟɧɧɹ 
ɜɢɞɚɥɢɬɢ ɦɨɞɭɥɿ ɡ ɩɨɱɚɬɤɨɜɢɯ ɤɨɞɿɜ ɹɞɪɚ ɭ ɡɜ¶ɹɡɤɭ ɡ ɜɿɞɫɭɬɧɿɫɬɸ ɩɿɞɬɪɢɦɤɢ ɡ ɛɨɤɭ 
ɩɪɨɝɪɚɦɿɫɬɿɜ ɜ ɚɞɚɩɬɭɜɚɧɧɿ ɰɢɯ ɦɨɞɭɥɿɜ ɩɿɞ ɧɨɜɿ ɜɟɪɫɿʀ ɹɞɪɚ. ȼɿɞɫɭɬɧɿɫɬɶ ɩɿɞɬɪɢɦɤɢ 
ɩɨɹɫɧɸɽɬɶɫɹɬɢɦ, ɳɨɫɚɦɿɩɥɚɬɢ, ɞɥɹɹɤɢɯɛɭɥɢɧɚɩɢɫɚɧɿɦɨɞɭɥɿ, ɞɭɠɟɡɚɫɬɚɪɿɥɢɬɚ dial-in 
ɦɟɬɨɞ ɞɨɫɬɭɩɭ ɞɨ ȱɧɬɟɪɧɟɬɭ, ɞɥɹ ɹɤɢɯ ɜɨɧɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɶ, ɫɬɚɽ ɜɫɟ ɦɟɧɲ 
ɩɨɩɭɥɹɪɧɢɦ. Ɍɚɤɨɠ ɰɿ ɦɨɞɭɥɿ ɧɟ ɩɿɞɬɪɢɦɭɜɚɥɢ ɪɨɛɨɬɭ ɹɞɪɚ ɜ ɦɭɥɶɬɢɩɪɨɰɟɫɨɪɧɨɦɭ 
ɪɟɠɢɦɿ, ɧɟɨɛɯɿɞɧɨɦɭɞɥɹɜɢɤɨɪɢɫɬɚɧɧɹɩɨɬɭɠɧɨɫɬɿɞɜɨɯɩɪɨɰɟɫɨɪɿɜ. 
ȼɫɬɚɧɨɜɥɟɧɧɹɫɬɚɪɨɝɨɹɞɪɚɜɟɪɫɿʀ, ɭɹɤɨɦɭɰɿɦɨɞɭɥɿɛɭɥɢɩɪɢɫɭɬɧɿ, ɪɨɛɢɬɶɛɚɝɚɬɨ 
ɫɟɪɜɿɫɿɜ ɫɢɫɬɟɦɢ ɧɟɞɿɽɫɩɪɨɦɨɠɧɢɦɢ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɦɨɠɥɢɜɨɫɬɿ 
ɫɭɱɚɫɧɿɲɢɯɹɞɟɪ. ɉɨɩɪɢɰɟ, ɰɿɦɨɞɭɥɿɧɟɪɨɡɪɚɯɨɜɚɧɨɧɚɪɨɛɨɬɭɜɦɭɥɶɬɢɩɪɨɰɟɫɨɪɧɨɦɭ 
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ɪɟɠɢɦɿɹɞɪɚɫɢɫɬɟɦɢ. Ɍɨɦɭɛɭɥɨɩɪɢɣɧɹɬɨɪɿɲɟɧɧɹɜɟɫɬɢɞɨɪɨɛɤɭɨɞɧɨɝɨɡɰɢɯɦɨɞɭɥɿɜ 
ɞɥɹ ɪɨɛɨɬɢ ɡ ɩɨɬɨɱɧɨɸ ɜɟɪɫɿɽɸ ɹɞɪɚ. Ɇɨɞɭɥɶ epca,  ɧɟ ɡɜɚɠɚɸɱɢ ɧɚ ɬɟ,  ɳɨ ɜɿɧ ɽ 
ɫɭɱɚɫɧɿɲɢɦ, ɭɡɜ¶ɹɡɤɭɡɜɿɞɫɭɬɧɿɫɬɸɜɛɭɞɨɜɚɧɨʀɦɨɠɥɢɜɨɫɬɿɿɧɿɰɿɸɜɚɬɢ ɛɿɨɫ ɤɚɪɬɢ, ɚɛɟɡ 
ɰɶɨɝɨɤɚɪɬɚɮɭɧɤɰɿɸɜɚɬɢɧɟɛɭɞɟ, ɽɦɟɧɲɩɪɢɣɧɹɬɧɢɦɞɥɹɞɨɪɨɛɤɢ, ɬɨɦɭɛɭɥɨɩɪɢɣɧɹɬɨ 
ɪɿɲɟɧɧɹɞɨɪɨɛɢɬɢɦɨɞɭɥɶ pcxx.c.  
Ⱦɨɪɨɛɤɚɞɪɚɣɜɟɪɚ pcxx.c ɞɥɹɪɨɛɨɬɢɜɫɢɦɟɬɪɢɱɧɨɦɭɦɭɥɶɬɢɩɪɨɰɟɫɨɪɧɨɦɭɪɟɠɢɦɿ 
ɹɞɪɚɜɟɪɫɿʀ 2.6.24 
Ⱦɥɹ ɪɨɛɨɬɢ ɧɚɞ ɞɪɚɣɜɟɪɨɦ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ ɩɨɱɚɬɤɨɜɿ ɤɨɞɢ ɹɞɪɚ ɬɚ ɩɚɤɟɬɢ, ɹɤɿ 
ɧɟɨɛɯɿɞɧɿɞɥɹɤɨɦɩɿɥɹɰɿʀɣɿɧɫɬɚɥɹɰɿʀɹɞɪɚɡɩɨɱɚɬɤɨɜɢɯɤɨɞɿɜ. əɞɪɨɛɭɥɨɫɤɨɧɫɬɪɭɣɨɜɚɧɨ 
ɞɥɹ ɪɨɛɨɬɢ ɜ ɫɢɦɟɬɪɢɱɧɨɦɭ ɦɭɥɶɬɢɩɪɨɰɟɫɨɪɧɨɦɭ ɪɟɠɢɦɿ ɿ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɥɚɲɬɨɜɚɧɨ 
ɩɿɞ ɚɩɚɪɚɬɧɭ ɤɨɧɮɿɝɭɪɚɰɿɸ ɩɥɚɬɮɨɪɦɢ [1]. Ʉɨɦɩɿɥɹɰɿɹ ɹɞɪɚ ɡ ɩɨɱɚɬɤɨɜɢɯ ɤɨɞɿɜ — ɰɟ 
ɞɭɠɟɞɨɜɝɢɣɩɪɨɰɟɫ, ɹɤɢɣɧɚɞɜɨɯɩɪɨɰɟɫɨɪɚɯɬɪɢɜɚɜɩɪɢɛɥɢɡɧɨ 6 ɝɨɞɢɧ. Ɍɨɦɭɩɢɬɚɧɧɸ 
ɤɨɧɮɿɝɭɪɚɰɿʀ ɬɚ ɧɚɥɚɲɬɭɜɚɧɧɹ ɹɞɪɚ ɩɪɢɞɿɥɟɧɨ ɨɫɨɛɥɢɜɭ ɭɜɚɝɭ. ɉɿɫɥɹ ɤɨɦɩɿɥɹɰɿʀ ɹɞɪɨ 
ɛɭɥɨɩɪɨɬɟɫɬɨɜɚɧɨɬɚɜɫɬɚɧɨɜɥɟɧɨɹɤɪɨɛɨɱɟɞɥɹɨɩɟɪɚɰɿɣɧɨʀɫɢɫɬɟɦɢ. 
ɉɿɫɥɹ ɦɨɞɟɪɧɿɡɚɰɿʀ ɹɞɪɚ ɡɚɜɚɧɬɚɠɟɧɨ ɨɫɬɚɧɧɸ ɜɟɪɫɿɸ ɩɨɱɚɬɤɨɜɢɯ ɤɨɞɿɜ ɦɨɞɭɥɹ 
pcxx ɡɜɟɪɫɿʀɹɞɪɚ, ɞɟɰɟɣɦɨɞɭɥɶɳɟɩɿɞɬɪɢɦɭɜɚɜɫɹ (2.6.11). Ɏɚɣɥɢɦɨɞɭɥɹɛɭɥɢɡɿɛɪɚɧɿɜ 
ɨɤɪɟɦɢɣɤɚɬɚɥɨɝ, ɿɡɚɞɨɩɨɦɨɝɨɸɮɚɣɥɭ Makefile ɫɬɜɨɪɟɧɨɫɟɪɟɞɨɜɢɳɟɞɥɹɤɨɦɩɿɥɸɜɚɧɧɹ 
ɞɪɚɣɜɟɪɭɜɪɟɠɢɦɿɦɨɞɭɥɹɨɤɪɟɦɨ, ɛɟɡɩɨɜɬɨɪɧɨɝɨɤɨɦɩɿɥɸɜɚɧɧɹɜɫɶɨɝɨɹɞɪɚɫɢɫɬɟɦɢ, 
ɳɨ ɞɚɥɨ ɡɦɨɝɭ ɡɚɨɳɚɞɢɬɢ ɱɚɫ ɬɚ ɦɚɤɫɢɦɚɥɶɧɨ ɲɜɢɞɤɨ ɩɪɨɜɨɞɢɬɢ ɬɟɫɬɭɜɚɧɧɹ ɪɨɛɨɬɢ 
ɦɨɞɭɥɹ [7]: 
obj-m := pcxx.o 
KDIR := ./../../linux-2.6.24/debian/build/build-generic/ 
PWD := $(shell pwd) 
default: 
 $(MAKE) -C $(KDIR) SUBDIRS=$(PWD) modules 
 ɉɿɫɥɹ ɫɬɜɨɪɟɧɧɹ ɰɶɨɝɨ ɮɚɣɥɭ ɞɥɹ ɤɨɦɩɿɥɹɰɿʀ ɞɪɚɣɜɟɪɚ ɞɨɫɬɚɬɧɶɨ ɛɭɥɨ ɥɢɲɟ 
ɧɚɛɪɚɬɢ ɤɨɦɚɧɞɭ make, ɬɚ, ɹɤɳɨ ɤɨɦɩɿɥɹɰɿɹ ɩɪɨɯɨɞɢɥɚ ɛɟɡ ɩɨɦɢɥɨɤ, ɦɢ ɨɬɪɢɦɭɜɚɥɢ 




 modprobe –v pcxx 
əɤɳɨɞɪɚɣɜɟɪɡɚɩɪɚɰɸɽ, ɬɨɜɥɨɝɮɚɣɥɿɦɢɩɨɛɚɱɢɦɨɩɪɢɛɥɢɡɧɨɬɚɤɟ: 
[ 120.936331] Digiboard PC/X{i,e,eve} driver v1.6.3_e 
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[ 121.589170] PC/Xx: PC/Xe (64k) I/O=0x200 Mem=0xd0000 Ports=16 
Ⱥɥɟɞɪɚɣɜɟɪɧɟɛɭɜɝɨɬɨɜɢɣɞɥɹɪɨɛɨɬɢɡɧɨɜɢɦɹɞɪɨɦɬɚɭɪɚɡɿɫɩɪɨɛɢɤɨɦɩɿɥɹɰɿʀɜɢɞɚɜ 
ɩɨɦɢɥɤɢ: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c: In function ‘pcxe_cleanup’: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:212: error: implicit declaration of function ‘save_flags’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:213: error: implicit declaration of function ‘cli’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:222: error: implicit declaration of function ‘restore_flags’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c: In function ‘pcxx_waitcarrier’: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:331: error: implicit declaration of function ‘sti’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c: At top level: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:971: warning: initialization from incompatible pointer type 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c: In function ‘pcxe_init’: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1093: error: ‘struct tty_driver’ has no member named ‘devfs_name’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1387:41: error: macro "INIT_WORK" passed 3 arguments, but takes just 2 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1387: error: ‘INIT_WORK’ undeclared (first use in this function) 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1387: error: (Each undeclared identifier is reported only once 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1387: error: for each function it appears in.) 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c: In function ‘doevent’: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1607: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1608: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1609: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c: In function ‘pcxxparam’: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1769: warning: assignment from incompatible pointer type 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c: In function ‘receive_data’: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1856: warning: assignment from incompatible pointer type 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1884: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1895: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1896: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1917: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1918: error: ‘struct tty_struct’ has no member named ‘flip’. 
make[4]: *** [/home/alexk/edu-ua.laboratory/pcxx/pcxx.o] Error 1 
make[3]: *** [_module_/home/alexk/edu-ua.laboratory/pcxx] Error 2 
make[2]: *** [sub-make] Error 2 
make[1]: *** [all] Error 2 
make[1]: Leaving directory `/home/alexk/linux-2.6.24/debian/build/build-generic' 
make: *** [default] Error 2 
Ɂɚ ɞɨɩɨɦɨɝɨɸ ɩɨɲɭɤɨɜɨʀ ɫɢɫɬɟɦɢ ɛɭɥɨ ɡɧɚɣɞɟɧɨ,  ɳɨ ɰɿ ɩɨɦɢɥɤɢ ɜɢɤɥɢɤɚɧɿ 
ɩɟɪɟɯɨɞɨɦ ɧɨɜɨɝɨ ɹɞɪɚ ɧɚ ɧɨɜɢɣ ɬɢɩ «ɛɥɨɤɭɜɚɧɧɹ» (ɨɩɟɪɚɰɿɣ ɩɪɨɰɟɫɨɪɚ ɞɥɹ ɡɚɯɢɫɬɭ 
ɞɚɧɢɯ, ɹɤɿɜɿɧɨɛɪɨɛɥɹɽɭɩɨɬɨɱɧɢɣɩɟɪɿɨɞ, ɜɿɞɫɩɪɨɛɪɨɛɨɬɢɡɧɢɦɢɿɧɲɢɦɩɪɨɰɟɫɨɪɨɦ) 
ɩɿɞɱɚɫɪɨɛɨɬɢɜɦɭɥɶɬɢɩɪɨɰɟɫɨɪɧɨɦɭɪɟɠɢɦɿ, ɿɡɧɚɣɞɟɧɨɞɟɤɿɥɶɤɚɞɨɤɭɦɟɧɬɿɜɫɬɨɫɨɜɧɨ 
ɿɧɲɢɯ ɫɯɨɠɢɯ ɦɨɞɭɥɿɜ (drivers/char/riscom8.c, drivers/char/.moxa.ɫ ɬɨɳɨ) ɩɪɨ ɬɟ, ɹɤ ɰɸ 
ɩɨɦɢɥɤɭɨɛɿɣɬɢɬɚɩɪɢɦɭɫɢɬɢɫɬɚɪɢɣɦɨɞɭɥɶɩɨɜɧɨɰɿɧɧɨɮɭɧɤɰɿɨɧɭɜɚɬɢɡɧɨɜɢɦɹɞɪɨɦ. 
Ɂɚɜɞɹɤɢ ɩɨɫɢɥɚɧɧɹɦ ɭɰɢɯ ɞɨɤɭɦɟɧɬɚɯ ɜ ɩɨɱɚɬɤɨɜɢɯɤɨɞɚɯ ɹɞɪɚ ɛɭɥɨɡɧɚɣɞɟɧɨɮɚɣɥ ɡ 
ɨɩɢɫɨɦ, ɹɤ ɡɞɿɣɫɧɢɬɢɩɟɪɟɯɿɞɜɿɞ ɜɢɤɨɪɢɫɬɚɧɧɹɦɟɯɚɧɿɡɦɿɜɛɥɨɤɭɜɚɧɧɹɫɬɚɪɨɝɨ ɹɞɪɚɞɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦɟɯɚɧɿɡɦɿɜ ɧɨɜɨɝɨ ɹɞɪɚ, ɧɚɩɢɫɚɧɨɝɨ Ingo Molnar [5]. Ʉɨɪɢɫɬɭɸɱɢɫɶ ɰɿɽɸ 
ɞɨɤɭɦɟɧɬɚɰɿɸ ɿ ɡɚ ɚɧɚɥɨɝɿɽɸ ɡ ɿɧɲɢɦɢ ɦɨɞɭɥɹɦɢ, ɞɪɚɣɜɟɪ pcxx.c ɞɥɹ DigiBoard ɛɭɥɨ 
ɩɟɪɟɪɨɛɥɟɧɨɡɜɢɤɨɪɢɫɬɚɧɧɹɦɦɟɯɚɧɿɡɦɿɜɛɥɨɤɭɜɚɧɧɹɧɨɜɨɝɨɹɞɪɚ. 
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ɉɿɫɥɹ ɦɨɞɟɪɧɿɡɚɰɿʀ ɞɪɚɣɜɟɪɚ ɡɚɥɢɲɢɥɢɫɶ ɳɟ ɩɨɦɢɥɤɢ, ɚɥɟ ɩɨɦɢɥɤɢ ɫɬɨɫɨɜɧɨ 
ɛɥɨɤɭɜɚɧɧɹ cli/sti ɦɟɯɚɧɿɡɦɨɦɡɧɢɤɥɢ: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:974: warning: initialization from incompatible pointer type 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c: In function ‘pcxe_init’: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1096: error: ‘struct tty_driver’ has no member named ‘devfs_name’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1390:41: error: macro "INIT_WORK" passed 3 arguments, but takes just 2 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1390: error: ‘INIT_WORK’ undeclared (first use in this function) 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1390: error: (Each undeclared identifier is reported only once 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1390: error: for each function it appears in.) 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c: In function ‘doevent’: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1610: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1611: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1612: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c: In function ‘pcxxparam’: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1772: warning: assignment from incompatible pointer type 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c: In function ‘receive_data’: 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1859: warning: assignment from incompatible pointer type 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1887: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1898: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1899: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1920: error: ‘struct tty_struct’ has no member named ‘flip’ 
/home/alexk/edu-ua.laboratory/pcxx/pcxx.c:1921: error: ‘struct tty_struct’ has no member named ‘flip’ 
make[4]: *** [/home/alexk/edu-ua.laboratory/pcxx/pcxx.o] Error 1 
make[3]: *** [_module_/home/alexk/edu-ua.laboratory/pcxx] Error 2 
make[2]: *** [sub-make] Error 2 
make[1]: *** [all] Error 2 
make[1]: Leaving directory `/home/alexk/linux-2.6.24/debian/build/build-generic' 
make: *** [default] Error 2 
ɐɿ ɩɨɦɢɥɤɢ ɜɠɟ ɩɨɜ¶ɹɡɚɧɿ ɡɿ ɫɬɪɭɤɬɭɪɨɸ ‘struct tty_struct’ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɭ 
ɞɪɚɣɜɟɪɿʀʀɫɬɚɪɨʀɜɟɪɫɿʀ. Ɋɿɲɟɧɧɹɰɿɽʀɩɪɨɛɥɟɦɢɩɨɱɚɥɨɫɹɡɚɧɚɥɿɡɭɿɧɲɨɝɨɫɭɱɚɫɧɿɲɨɝɨ 
ɦɨɞɭɥɹ epca.c.ȼɿɧɭɠɟɪɨɡɪɚɯɨɜɚɧɢɣɧɚɪɨɛɨɬɭɡɧɨɜɨɸɫɬɪɭɤɬɭɪɨɸ ‘struct tty_struct’, ɿ 
ɨɫɤɿɥɶɤɢɰɿɞɜɚɦɨɞɭɥɿɪɨɡɪɨɛɥɟɧɨɞɥɹɨɞɧɨɝɨɨɛɥɚɞɧɚɧɧɹ, ɚɬɚɤɨɠɜɨɧɢɞɭɠɟɫɯɨɠɿɡɚ 
ɫɬɪɭɤɬɭɪɨɸ, ɬɨɡ epca.c.ɛɭɥɨ ɡɚɩɨɡɢɱɟɧɨɞɟɹɤɿ ɪɹɞɤɢɤɨɞɭɪɨɛɨɬɢɡ ‘struct tty_struct’, ɚ 




 Building modules, stage 2. 
 MODPOST 1 modules 
 CC /home/alexk/edu-ua.laboratory/pcxx/pcxx.mod.o 
LD [M] /home/alexk/edu-ua.laboratory/pcxx/pcxx.ko 
… 
Ɉɬɠɟ, ɦɢ ɨɬɪɢɦɚɥɢ ɫɤɨɦɩɿɥɶɨɜɚɧɢɣ ɩɿɞ ɧɨɜɟ ɹɞɪɨ ɦɨɞɭɥɶ pcxx.ko.  ɉɿɫɥɹ ɣɨɝɨ 
ɡɚɩɭɫɤɭɤɨɦɚɧɞɨɸ modprobe (ɹɤɨɩɢɫɚɧɨɜɢɳɟ) ɜ /var/log ɨɬɪɢɦɭɽɦɨɬɚɤɢɣɡɚɩɢɫ: 
[ 134.097150] Digiboard PC/X{i,e,eve} driver v1.6.3_e 
[ 134.746852] PC/Xx: PC/Xe (64k) I/O=0x200 Mem=0xd0000 Ports=16 
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ɐɟɣɡɚɩɢɫɩɨɤɚɡɭɽ, ɳɨɞɪɚɣɜɟɪɩɪɚɜɢɥɶɧɨɿɞɟɧɬɢɮɿɤɭɜɚɜɩɥɚɬɭ DigiBoard, ɪɨɡɦɿɪʀʀ 
ɩɚɦ¶ɹɬɿ ɬɚ ɤɿɥɶɤɿɫɬɶ ɩɨɪɬɿɜ. Ⱦɥɹ ɬɨɝɨ ɳɨɛ ɨɫɬɚɬɨɱɧɨ ɩɟɪɟɤɨɧɚɬɢɫɶ ɜ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ 
ɞɪɚɣɜɟɪɚ, ɩɿɞɤɥɸɱɚɽɦɨ ɞɨ ɩɨɪɬɨɜɨʀ ɩɥɚɬɢ DigiBoard ɞɟɤɿɥɶɤɚ ɦɨɞɟɦɿɜ, ɧɚɩɪɢɤɥɚɞ, ɧɚ 
ɩɨɪɬɢ ɩɨɡɧɚɱɟɧɿ 1,3,5. ɍ ɫɢɫɬɟɦɿ ʀɦ ɛɭɞɭɬɶ ɜɿɞɩɨɜɿɞɚɬɢ ɫɢɫɬɟɦɧɿ ɮɚɣɥɢ /dev/ttyD0, 
/dev/ttyD2, /dev/ttyD4 (ɧɭɦɟɪɚɰɿɹ ɩɨɪɬɿɜ ɭ ɫɢɫɬɟɦɿ ɩɨɱɢɧɚɽɬɶɫɹ ɡ ɧɭɥɹ). ɉɿɫɥɹ 
ɩɿɞɤɥɸɱɟɧɧɹ ɦɨɞɟɦɿɜ ɫɩɪɨɛɭɽɦɨ ɩɪɨɜɟɫɬɢ ɡ ɧɢɦɢ ɨɛɦɿɧ ɿɧɮɨɪɦɚɰɿɽɸ (ɧɚ ɩɪɢɤɥɚɞɿ ɡ 
/dev/ttyD0) ɡɚɞɨɩɨɦɨɝɨɸɩɪɨɝɪɚɦɢ – ɬɟɪɦɿɧɚɥɭ «cu»: 





($ZYX0304\0000DCAF\MODEM\\ U336E V 1.18 8B) 
 
OK 
Ȼɚɱɢɦɨ, ɳɨ ɦɨɞɟɦ ɧɚɦ ɜɿɞɩɨɜɿɜ — ɨɬɠɟ, ɨɛɦɿɧ ɿɧɮɨɪɦɚɰɿɽɸ ɜɿɞɛɭɜɚɽɬɶɫɹ, ɚ ɰɟ 
ɫɜɿɞɱɢɬɶɩɪɨɬɟ, ɳɨɞɪɚɣɜɟɪɩɪɚɰɸɽ. 
Ⱦɥɹ ɬɨɝɨ ɳɨɛ ɞɪɚɣɜɟɪ ɡɚɩɭɫɤɚɜɫɹ ɚɜɬɨɦɚɬɢɱɧɨ ɿ ɦɚɤɫɢɦɚɥɶɧɨ ɲɜɢɞɤɨ ɩɿɞ ɱɚɫ 
ɡɚɜɚɧɬɚɠɟɧɧɹɫɢɫɬɟɦɢ, ɞɨɩɚɪɚɦɟɬɪɿɜɹɞɪɚɞɨɞɚɽɦɨɪɹɞɨɤ: 
digiepca=E,PC/Xe,D,16,200,D0000 
ɉɿɞ ɱɚɫ ɡɚɜɚɧɬɚɠɟɧɧɹ ɞɪɚɣɜɟɪ ɨɬɪɢɦɚɽ ɰɟɣ ɪɹɞɨɤ ɜɿɞ ɹɞɪɚ, ɪɨɡɲɢɮɪɨɜɭɽ ɬɚ 
ɜɢɤɨɪɢɫɬɨɜɭɽɩɚɪɚɦɟɬɪɢɡɚɦɿɫɬɶɚɜɬɨɦɚɬɢɱɧɨɝɨɜɢɡɧɚɱɟɧɧɹ, ɧɚɹɤɟɜɢɬɪɚɱɚɽɬɶɫɹɱɚɫ. 
ɉɟɪɟɧɟɫɟɧɧɹɤɨɧɮɿɝɭɪɚɰɿʀɿɧɚɥɚɲɬɭɜɚɧɧɹɫɟɪɜɿɫɭ «dial-in» ɧɚɫɟɪɜɟɪɿ 
«DoubleDragon» 
ɉɿɫɥɹɬɨɝɨ, ɹɤɞɪɚɣɜɟɪɩɪɚɰɸɽ, ɦɨɠɧɚɩɨɱɢɧɚɬɢɨɪɝɚɧɿɡɚɰɿɸ dial-in ɫɟɪɜɿɫɭ, ɹɤɢɣɽ 
ɫɢɦɛɿɨɡɨɦɞɜɨɯɫɥɭɠɛ: ɰɟ mgetty —ɫɥɭɠɛɚ, ɹɤɚɜɿɞɩɨɜɿɞɚɽɡɚɩɨɱɚɬɤɨɜɟɧɚɥɚɲɬɭɜɚɧɧɹɬɚ 
ɡɚɩɭɫɤ pppd,ɿɫɚɦ pppd, ɹɤɢɣɜɿɞɩɨɜɿɞɚɽɡɚɚɜɬɨɪɢɡɚɰɿɸɤɨɪɢɫɬɭɜɚɱɿɜɿɡɚɛɟɡɩɟɱɭɽɨɛɦɿɧ 
ɿɧɮɨɪɦɚɰɿɽɸɦɿɠɤɨɪɢɫɬɭɜɚɱɟɦɿɫɟɪɜɟɪɨɦɡɚɩɪɨɬɨɤɨɥɨɦ PPP. 
ɍɫɬɚɧɨɜɥɸɽɬɶɫɹ ɫɬɚɧɞɚɪɬɧɢɣ ɩɚɤɟɬ mgetty, ɹɤɢɣ ɡɚɜɚɧɬɚɠɭɽɬɶɫɹ ɡ ɪɟɩɨɡɢɬɨɪɿɸ 
Ubuntu ɿɜɫɬɚɧɨɜɥɸɽɬɶɫɹɡɚɞɨɩɨɦɨɝɨɸɩɚɤɟɬɦɟɧɟɞɠɟɪɚ apt-get. 
Ɂ ɩɚɤɟɬɨɦ pppd ɜɢɧɢɤɚɽ ɩɪɨɛɥɟɦɚ, ɨɫɤɿɥɶɤɢ ɭ ɫɬɚɧɞɚɪɬɧɿɣ ɜɟɪɫɿʀ ɩɚɤɟɬɚ ɧɟ 
ɪɟɚɥɿɡɨɜɚɧɨ ɮɭɧɤɰɿɸ call-back (ɡɜɨɪɨɬɧɨɝɨ ɞɡɜɿɧɤɚ), ɭ ɡɜ¶ɹɡɤɭ ɡ ɰɢɦ ɩɨɱɚɬɤɨɜɿ ɤɨɞɢ 
ɩɚɤɟɬɚ pppd ɛɭɥɢɡɚɜɚɧɬɚɠɟɧɿɡɪɟɩɨɡɢɬɨɪɿɸ, ɧɚɥɚɲɬɨɜɚɧɿɣɭɫɬɚɧɨɜɥɟɧɿɫɚɦɨɫɬɿɣɧɨ [6].  
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Ȼɚɡɨɜɚ ɜɟɪɫɿɹ pppd ɩɿɞɬɪɢɦɭɜɚɥɚ ɬɿɥɶɤɢ ɤɥɿɽɧɬɫɶɤɭ ɜɟɪɫɿɸ ɩɪɨɬɨɤɨɥɭ cbcp, ɹɤɢɣ 
ɛɭɜ ɧɟɨɛɯɿɞɧɢɦ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɜɨɪɨɬɧɨɝɨ ɞɡɜɿɧɤɚ. Ⱦɥɹ ɩɿɞɬɪɢɦɤɢ ɫɟɪɜɟɪɧɨʀ ɜɟɪɫɿʀ 
ɩɪɨɬɨɤɨɥɭɞɨɩɨɱɚɬɤɨɜɢɯɤɨɞɿɜ pppdɛɭɥɨɡɚɫɬɨɫɨɜɚɧɨ «ɩɚɬɱɢ» (ɭɛɭɤɜɚɥɶɧɨɦɭɩɟɪɟɤɥɚɞɿ 
– «ɥɚɬɨɱɤɚ», ɡɚɦɿɧɚ ɭ ɜɤɚɡɚɧɨɦɭɢɯ) ɮɚɣɥɿɚɯ) ɞɟɹɤɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɛɚɣɬɿɜ) ɿɡ ɫɢɫɬɟɦɢ 
ASPLinux [4]. ɉɿɫɥɹɰɶɨɝɨɫɟɪɜɿɫɛɭɥɨɫɤɨɦɩɿɥɶɨɜɚɧɨɬɚɜɫɬɚɧɨɜɥɟɧɨɜɫɢɫɬɟɦɿ. 
ɉɿɫɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɫɟɪɜɿɫɿɜ ɧɚɥɚɲɬɨɜɭɽɦɨ ʀɯ. ɉɟɪɟɫɜɿɞɱɭɽɦɨɫɶ, ɳɨ ɜ ɮɚɣɥɿ 
ɤɨɧɮɿɝɭɪɚɰɿʀ mgetty (/etc/mgetty/login.conf) ɽɪɹɞɨɤ: 
/AutoPPP/ - a_ppp /usr/sbin/pppd auth -chap +pap login debug 
ȼɿɧɚɜɬɨɦɚɬɢɱɧɨɡɚɩɭɫɤɚɽɫɟɪɜɿɫ pppdɭɪɚɡɿɞɨɞɡɜɨɧɭɞɨɦɨɞɟɦɭɬɚɜɢɤɨɪɢɫɬɚɧɧɿ 
ɩɪɨɬɨɤɨɥɭ ppp ɧɚ ɤɥɿɽɧɬɫɶɤɿɣ ɫɬɨɪɨɧɿ. ɍɮɚɣɥ /etc/inittab ɩɪɨɩɢɫɭɽɦɨɤɨɦɚɧɞɢ ɡɚɩɭɫɤɭ 
ɫɟɪɜɿɫɿɜ mgetty,ɹɤɿɛɭɞɭɬɶɨɱɿɤɭɜɚɬɢɧɚɬɟɪɦɿɧɚɥɚɯɞɨɞɡɜɨɧɭɤɥɿɽɧɬɿɜ: 
T0:23:respawn:/sbin/mgetty -x0 -s 57600 ttyD0 
T2:23:respawn:/sbin/mgetty -x0 -s 57600 ttyD2 
T6:23:respawn:/sbin/mgetty -x0 -s 57600 ttyD6 
ȼɢɤɨɧɚɽɦɨ ɤɨɦɚɧɞɭ init –Q, ɳɨɛ ɡɦɿɧɢ ɜɫɬɭɩɢɥɢ ɜ ɞɿɸ, ɿ ɩɟɪɟɜɿɪɢɦɨ, ɱɢ 
ɡɚɩɭɫɬɢɥɢɫɶɧɟɨɛɯɿɞɧɿɩɪɨɰɟɫɢ: 
root@doubledragon:/etc# ps ax|grep mgetty 
 4923 ? Ss 1:08 /sbin/mgetty -x0 -s 57600 ttyD2 
 5098 ? Ss 0:59 /sbin/mgetty -x0 -s 57600 ttyD0 
 7409 ? Ss 0:00 /sbin/mgetty -x0 -s 57600 ttyD6 
Ȼɚɱɢɦɨ, ɳɨ ɧɚ ɩɟɪɲɨɦɭ (ttyD0), ɬɪɟɬɶɨɦɭ (ttyD2) ɬɚ ɫɶɨɦɨɦɭ ɩɨɪɬɚɯ (ttyD6) 
ɡɚɩɭɳɟɧɨɩɪɨɰɟɫɢ mgetty, ɹɤɿɤɨɧɬɪɨɥɸɸɬɶɦɨɞɟɦɢɧɚɰɢɯɩɨɪɬɚɯɬɚɱɟɤɚɸɬɶɞɨɞɡɜɨɧɭ 
ɤɨɪɢɫɬɭɜɚɱɿɜ. 
 Ⱦɥɹ ɬɨɝɨ ɳɨɛ ɤɨɪɢɫɬɭɜɚɱ ɩɿɫɥɹ ɞɨɞɡɜɨɧɭ ɞɨ ɫɟɪɜɟɪɚ ɨɬɪɢɦɚɜ ɩɿɞɤɥɸɱɟɧɧɹ ɞɨ 





















Ɏɚɣɥɢ callback-server (ɫɤɪɢɩɬ ɞɨɞɡɜɨɧɭ), pap-secrets (ɩɚɪɨɥɿ ɤɨɪɢɫɬɭɜɚɱɿɜ), 
callback-users (ɤɨɪɢɫɬɭɜɚɱɿ, ɹɤɢɦɞɨɡɜɨɥɟɧɨ call-back) ɿ denylist (ɫɩɢɫɨɤɬɟɥɟɮɨɧɿɜ, ɧɚɹɤɿ 
ɞɨɞɡɜɿɧɡɚɛɨɪɨɧɟɧɨ) ɛɭɥɨɩɟɪɟɧɟɫɟɧɨɿɡɫɟɪɜɟɪɭ edu-ua ɛɟɡɡɦɿɧ, ɳɨɞɨɡɜɨɥɢɥɨɡɛɟɪɟɝɬɢ 
ɜɫɿɧɚɥɚɲɬɭɜɚɧɧɹɿɡɪɨɛɢɬɢɨɧɨɜɥɟɧɧɹɫɟɪɜɟɪɭɧɟɩɨɦɿɬɧɢɦɞɥɹɤɨɪɢɫɬɭɜɚɱɿɜ. 
ɉɟɪɟɜɿɪɹɽɦɨ ɞɨɞɡɜɿɧ ɞɨ ɫɟɪɜɟɪɭ ɧɚ ɨɞɢɧ ɿɡ ɦɨɞɟɦɿɜ. ɉɟɪɟɫɜɿɞɱɭɽɦɨɫɶ, ɳɨ 
ɩɿɞɤɥɸɱɟɧɧɹ ɜɿɞɛɭɜɚɽɬɶɫɹ, ɩɟɪɟɜɿɪɤɚ ɤɨɪɢɫɬɭɜɚɱɚ (ɚɜɬɨɪɢɡɚɰɿɹ) ɩɪɨɯɨɞɢɬɶ ɭɫɩɿɲɧɨ ɿ 
ɩɿɫɥɹɩɿɞɤɥɸɱɟɧɧɹɧɚɤɥɿɽɧɬɫɶɤɿɣɦɚɲɢɧɿɡ¶ɹɜɥɹɽɬɶɫɹɞɨɫɬɭɩɞɨɦɟɪɟɠɿȱɧɬɟɪɧɟɬ.  
ɉɿɫɥɹ ɜɿɞɤɥɸɱɟɧɧɹ ɜ /var/log/messages ɽ ɬɚɤɿ ɡɚɩɢɫɢ, ɹɤɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɫɢɫɬɟɦɚ 
ɩɪɚɰɸɽɩɪɚɜɢɥɶɧɨ: 
Mar 18 17:01:57 doubledragon pppd[11883]: pppd 2.4.4 started by a_ppp, uid 0 
Mar 18 17:01:57 doubledragon pppd[11883]: using channel 22 
Mar 18 17:01:57 doubledragon pppd[11883]: Using interface ppp0 
Mar 18 17:01:57 doubledragon pppd[11883]: Connect: ppp0 <--> /dev/ttyD0 
... 
Mar 18 17:02:00 doubledragon pppd[11883]: lcp_reqci: rcvd CALLBACK 
Mar 18 17:02:00 doubledragon pppd[11883]: sent [LCP ConfAck id=0x2 <asyncmap 0x0> <magic 0x6ab92b66> 
<pcomp> <accomp> <callback CBCP>] 
Mar 18 17:02:00 doubledragon pppd[11883]: sent [LCP EchoReq id=0x0 magic=0x853f6c17] 
Mar 18 17:02:00 doubledragon pppd[11883]: cbcp_lowerup 
Mar 18 17:02:00 doubledragon pppd[11883]: want: 0 
... 
Mar 18 17:02:00 doubledragon pppd[11883]: rcvd [PAP AuthReq id=0xc user="alexkppp" password=<hidden>] 
Mar 18 17:02:00 doubledragon pppd[11883]: sent [PAP AuthAck id=0xc "Login ok"] 
Mar 18 17:02:00 doubledragon pppd[11883]: PAP peer authentication succeeded for alexkppp 
Mar 18 17:02:00 doubledragon pppd[11883]: cbcp_open 
Mar 18 17:02:00 doubledragon pppd[11883]: cbcp_sendreq cb_allowed=6 
Mar 18 17:02:00 doubledragon pppd[11883]: cbcp_sendreq CONF_USER 
Mar 18 17:02:00 doubledragon pppd[11883]: cbcp_sendreq CONF_NO 
... 
Mar 18 17:02:00 doubledragon pppd[11883]: rcvd [LCP EchoRep id=0x0 magic=0x6ab92b66] 
Mar 18 17:02:02 doubledragon pppd[11883]: rcvd [CBCP Response id=0x1 < NoCallback>] 
Mar 18 17:02:02 doubledragon pppd[11883]: cbcp_sendack cb_type=2 
Mar 18 17:02:02 doubledragon pppd[11883]: cbcp_sendack CONF_NO 
Mar 18 17:02:02 doubledragon pppd[11883]: sent [CBCP Ack id=0x1 < NoCallback>] 
Mar 18 17:04:24 doubledragon pppd[11883]: Connect time 2.4 minutes. 
Mar 18 17:04:24 doubledragon pppd[11883]: Sent 2749 bytes, received 16417 bytes. 
Mar 18 17:04:24 doubledragon pppd[11883]: Script /etc/ppp/ip-down started (pid 11963) 
Mar 18 17:04:24 doubledragon pppd[11883]: sent [LCP TermAck id=0xf] 
Mar 18 17:04:24 doubledragon pppd[11883]: Script /etc/ppp/ip-down finished (pid 11963), status = 0x0 
Mar 18 17:04:27 doubledragon pppd[11883]: Connection terminated. 
Mar 18 17:04:27 doubledragon pppd[11883]: Modem hangup 
Mar 18 17:04:27 doubledragon pppd[11883]: Exit. 
ɉɟɪɟɧɟɫɟɧɧɹɫɟɪɜɿɫɿɜ, ɫɥɭɠɛɿɮɭɧɤɰɿɨɧɚɥɚɡɿɫɬɚɪɨɝɨɫɟɪɜɟɪɚɧɚɧɨɜɢɣ, ɮɿɡɢɱɧɚ 
ɡɚɦɿɧɚɫɟɪɜɟɪɚ, ɡɦɿɧɢɜɬɨɩɨɥɨɝɿʀɦɟɪɟɠɿ 
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ɇɚ ɰɶɨɦɭ ɟɬɚɩɿ ɫɟɪɜɟɪ DoubleDragon ɭɠɟ ɜɢɤɨɧɭɽ ɮɭɧɤɰɿʀ «Edu-Ua» ɹɤ dial-in 
ɫɟɪɜɟɪɭ. ɍɫɿɤɨɪɢɫɬɭɜɚɱɿɰɿɽʀɩɨɫɥɭɝɢɩɟɪɟɧɟɫɟɧɿ ɧɚɧɨɜɢɣɫɟɪɜɟɪɛɟɡɡɦɿɧɢɩɚɪɨɥɿɜ. ȱɡ 
ɫɟɪɜɿɫɿɜ, ɹɤɿ ɡɚɥɢɲɢɥɢɫɶ ɧɚ ɫɬɚɪɨɦɭ ɫɟɪɜɟɪɿ, — ɰɟ ɮɭɧɤɰɿɹ ɩɪɨɤɫɿɫɟɪɜɢɫɭ ɬɚ 
ɦɚɪɲɪɭɬɢɡɚɰɿɹ. ɉɪɨɤɫɿɫɟɪɜɿɫɜɫɬɚɧɨɜɥɸɽɬɶɫɹɫɬɚɧɞɚɪɬɧɨɡɚɞɨɩɨɦɨɝɨɸɤɨɦɚɧɞɢ apt-get 
ɡ ɪɟɩɨɡɿɬɨɪɿɸ Ubuntu. Ɇɚɪɲɪɭɬɢɡɚɰɿɹ ɧɚ ɫɬɚɪɨɦɭ ɫɟɪɜɟɪɿ ɜɟɥɚɫɶ ɱɟɪɟɡ ɨɞɢɧ ɮɿɡɢɱɧɢɣ 
ɿɧɬɟɪɮɟɣɫ, ɹɤɢɣɜɿɞɩɨɜɿɞɚɽɞɟɤɿɥɶɤɨɦɥɨɝɿɱɧɢɦ. ɐɟɧɟɞɭɠɟɜɞɚɥɚɤɨɧɮɿɝɭɪɚɰɿɹ, ɬɨɦɭɳɨ: 
x ɜɟɥɢɤɟɧɚɜɚɧɬɚɠɟɧɧɹɧɚɿɧɬɟɪɮɟɣɫ, ɩɨɜɿɥɶɧɿɫɬɶɪɨɛɨɬɢ; 
x ɩɚɤɟɬɢɞɥɹɪɿɡɧɢɯɥɨɝɿɱɧɢɯɫɟɝɦɟɧɬɿɜɩɨɫɢɥɚɸɬɶɫɹɜɨɞɧɭɮɿɡɢɱɧɭɦɟɪɟɠɭ, ɳɨ 
ɩɪɢɜɨɞɢɬɶɞɨɧɚɜɚɧɬɚɠɟɧɧɹɦɟɪɟɠɿɬɚɩɨɹɜɢɤɨɥɿɡɿɣ; 
x ɭɫɿɥɨɝɿɱɧɿɫɟɝɦɟɧɬɢɧɚɮɿɡɢɱɧɨɦɭɪɿɜɧɿɡɚɥɟɠɚɬɶɜɿɞɧɚɞɿɣɧɨɫɬɿɨɞɧɨɝɨɩɨɪɬɭ 
ɤɨɦɭɬɚɬɨɪɚ, ɹɤɢɣ ɭ ɪɚɡɿ ɜɢɯɨɞɭ ɡ ɥɚɞɭ ɩɪɢɡɜɟɞɟ ɞɨ ɧɟɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɜɫɿɯ ɫɟɝɦɟɧɬɿɜ 
ɨɞɧɨɱɚɫɧɨ. 
Ɍɨɦɭ ɥɨɝɿɱɧɿ ɫɟɝɦɟɧɬɢɦɟɪɟɠɿ ɛɭɥɢ ɪɨɡɞɿɥɟɧɿ ɧɚ ɪɿɡɧɿ ɮɿɡɢɱɧɿ ɫɟɪɟɞɨɜɢɳɚ (ɞɢɜ. 
ɪɢɫ. 2) ɡɚɞɨɩɨɦɨɝɨɸɩɿɞɤɥɸɱɟɧɧɹɞɨɪɿɡɧɢɯɦɟɪɟɠɧɢɯ ɿɧɬɟɪɮɟɣɫɿɜɧɚɧɨɜɨɦɭ ɫɟɪɜɟɪɿ. 
ȱɧɬɟɪɮɟɣɫ eth0 ɡɚɥɢɲɢɜɫɹ ɨɫɧɨɜɧɢɦ ɬɚ ɨɬɪɢɦɚɜ ɚɞɪɟɫɭ ɨɫɧɨɜɧɨɝɨ ɿɧɬɟɪɮɟɣɫɭ ɫɬɚɪɨɝɨ 




Ɋɢɫ. 2. Ɇɟɪɟɠɚɩɿɫɥɹɦɨɞɟɪɧɿɡɚɰɿʀ 
ȼɢɫɧɨɜɤɢ. ɉɪɨɜɟɞɟɧɚɦɨɞɟɪɧɿɡɚɰɿɹɬɨɪɤɧɭɥɚɫɶɹɤɮɿɡɢɱɧɨʀɫɤɥɚɞɨɜɨʀɦɟɪɟɠɿ, ɬɚɤɿ 
ɥɨɝɿɱɧɨʀ ʀʀ ɫɬɪɭɤɬɭɪɢ. Ɏɿɡɢɱɧɚ ɦɨɞɟɪɧɿɡɚɰɿɹ ɚɛɨ ɚɩɚɪɚɬɧɢɣ ɚɩɝɪɟɣɞ ɫɟɪɜɟɪɭ ɞɚɽ 
ɦɨɠɥɢɜɿɫɬɶɲɜɢɞɲɟɿɹɤɿɫɧɿɲɟɜɢɤɨɧɭɜɚɬɢɜɠɟɩɨɤɥɚɞɟɧɿɧɚɧɶɨɝɨɡɚɜɞɚɧɧɹɿɜɢɤɨɧɭɜɚɬɢ 
ɧɚɛɚɝɚɬɨ ɩɨɬɭɠɧɿɲɿ ɡɚɜɞɚɧɧɹ. Ʌɨɝɿɱɧɚ ɡɦɿɧɚ ɜ ɫɬɪɭɤɬɭɪɿ ɦɟɪɟɠɿ ɩɪɢɡɜɟɥɚ ɞɨ ɛɿɥɶɲ 
ɥɨɝɿɱɧɨʀ ʀʀɨɪɝɚɧɿɡɚɰɿʀ, ɳɨɹɤɧɚɫɥɿɞɨɤɩɪɨɜɟɞɟɧɨʀɦɨɞɟɪɧɿɡɚɰɿʀɩɿɞɜɢɳɢɬɶʀʀɧɚɞɿɣɧɿɫɬɶɿ 
ɫɬɿɣɤɿɫɬɶɞɨɚɜɚɪɿɣ (ɹɤɳɨɜɿɞɦɨɜɢɬɶɨɞɢɧɫɟɝɦɟɧɬ, ɬɨɿɧɲɿɛɭɞɭɬɶɩɪɚɰɸɜɚɬɢ).  
Ɉɩɢɫɚɧɿ ɭ ɫɬɚɬɬɿ ɩɿɞɯɿɞ ɿ ɦɟɬɨɞɢɤɚ ɦɨɞɟɪɧɿɡɚɰɿʀ ɫɟɪɜɟɪɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɿ 
ɦɟɪɟɠɟɜɨʀ ɬɨɩɨɥɨɝɿʀ ɦɨɠɭɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ ɦɨɞɟɪɧɿɡɚɰɿʀ ɬɚ ɜɞɨɫɤɨɧɚɥɟɧɧɹ 
ɦɟɪɟɠ ɭɧɚɜɱɚɥɶɧɢɯ ɬɚ ɧɚɭɤɨɜɢɯ ɡɚɤɥɚɞɚɯ, ɚ ɬɚɤɨɠ ɹɤ ɧɚɜɱɚɥɶɧɿɦɚɬɟɪɿɚɥɢ ɿ ɩɪɢɤɥɚɞɢ 
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ɪɟɚɥɶɧɢɯ ɪɨɡɪɨɛɨɤ ɩɿɞ ɱɚɫ ɜɢɜɱɟɧɧɹ ɬɟɨɪɿʀ ɿ ɩɪɨɜɟɞɟɧɧɹ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɶ ɡ ɬɚɤɢɯ 
ɞɢɫɰɢɩɥɿɧ, ɹɤ ɿɧɮɨɪɦɚɰɿɣɧɨɤɨɦɩ¶ɸɬɟɪɧɿ ɦɟɪɟɠɿ, ɚɪɯɿɬɟɤɬɭɪɚ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɫɢɫɬɟɦ, 
ɨɩɟɪɚɰɿɣɧɿɫɢɫɬɟɦɢ. 
ɋɩɢɫɨɤɜɢɤɨɪɢɫɬɚɧɢɯɞɠɟɪɟɥ  
1. Scott Maxwell, Linux Core Kernel Commentary. — Coriolis Press, 1999. 
2. Ubuntu (Ɇɚɬɟɪɿɚɥ ɡ ȼɿɤɿɩɟɞɿʀ — ɜɿɥɶɧɨʀ ɟɧɰɢɤɥɨɩɟɞɿʀ). — [ȿɥɟɤɬɪɨɧɧɢɣ 
ɪɟɫɭɪɫ]. —Ɋɟɠɢɦɞɨɫɬɭɩɭ: http://uk.wikipedia.org/wiki/Ubuntu. 
3. Ubuntu Home Page. — [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. — Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: 
http://www.ubuntu.com/. 
4. ASPLinux — ɪɚɡɪɚɛɨɬɤɚ ɞɢɫɬɪɢɛɭɬɢɜɚ Linux, ɧɚɫɬɪɨɣɤɚ Linux ɫɟɪɜɟɪɨɜ, 
ɩɪɨɝɪɚɦɦɵ Linux, ɬɟɯɧɢɱɟɫɤɢɣɤɨɧɫɚɥɬɢɧɝ. — [ȿɥɟɤɬɪɨɧɧɢɣɪɟɫɭɪɫ]. — Ɋɟɠɢɦɞɨɫɬɭɩɭ: 
http://www.asplinux.ru/. 
5. The LXR Cross Referencer, cli()/sti() removal guide, started by Ingo Molnar. — 
>ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. — Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://lxr.ncu.cc/source/Documentation/cli-sti-
removal.txt?v=linux-2.6.24. 
6. ɉɪɨɟɤɬ OpenNet —ɩɨɪɬɚɥɩɨɨɬɤɪɵɬɨɦɭɉɈ, Linux, BSD ɢ Unix ɫɢɫɬɟɦɚɦ. 
— [ȿɥɟɤɬɪɨɧɧɢɣɪɟɫɭɪɫ]. — http://www.opennet.ru/. 






ɉɪɨɛɥɟɦɚ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɟɬɟɣ, ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢ ɚɩɩɚɪɚɬɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜ ɫɮɟɪɟ ɨɛɪɚɡɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɜ 
ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɫɬɪɨɝɨ ɪɚɡɜɢɬɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. ȼ ɫɬɚɬɶɟ 
ɩɪɟɞɫɬɚɜɥɟɧ ɚɧɚɥɢɡ ɫɟɪɜɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɫɟɬɟɜɨɣ ɬɨɩɨɥɨɝɢɢ ɂɧɬɟɪɧɟɬɰɟɧɬɪɚ 
ɂɧɫɬɢɬɭɬɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɪɟɞɫɬɜ ɨɛɭɱɟɧɢɹ ɇȺɉɇ ɍɤɪɚɢɧɵ, 
ɩɪɟɞɥɨɠɟɧɵ ɩɭɬɢ ɢɯ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ. Ɇɚɬɟɪɢɚɥɵ ɫɬɚɬɶɢ ɨɬɨɛɪɚɠɚɸɬ ɪɟɡɭɥɶɬɚɬɵ 
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ɪɚɛɨɬɵ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɩɪɨɜɟɞɟɧɧɵɟ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɧɚɞɺɠɧɨɫɬɢ ɫɟɬɢ, ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɞɚɧɧɵɯ ɨɛɪɚɛɨɬɤɢ ɜ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɂɧɫɬɢɬɭɬɚ ɩɪɢ ɪɚɛɨɬɟ ɜ ɫɟɬɢ. ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɫɯɟɦɵ 
ɫɟɬɟɜɨɣɬɨɩɨɥɨɝɢɢɞɨɦɨɞɟɪɧɢɡɚɰɢɢɢɩɨɫɥɟɟɟɩɪɨɜɟɞɟɧɢɹ. 
Ʉɥɸɱɟɜɵɟɫɥɨɜɚ: ɫɟɪɜɟɪɧɚɹɨɩɟɪɚɰɢɨɧɧɚɹɫɢɫɬɟɦɚ, Ubuntu, ɞɪɚɣɜɟɪ Linux, ɹɞɪɨ 
Linux, ɫɟɬɟɜɚɹɬɨɩɨɥɨɝɢɹ. 
Upgrade for hardware/software server and network topology in information systems 
Kaplun A. 
Resume 
The network modernization, educational information systems software and hardware 
updates problem is actual in modern term of information technologies prompt development. 
There are server applications and network topology of Institute of Information Technology and 
Learning Tools of National Academy of Pedagogical Sciences of Ukraine analysis and their 
improvement methods expound in the article. The article materials represent modernization 
results implemented to increase network efficiency and reliability, decrease response time in 
Institute’s network information systems. The article gives diagrams of network topology before 
upgrading and after finish of optimization and upgrading processes. 
Keywords: network operation systems, Ubuntu, Linux driver, Linux kernel, network 
topology. 
 
